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TITLE OF THE INVENTION 
COMPLEMENTING CELL LINES 



CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application is a continuation-in-part of application Serial No. 
09/713,678, filed November 15, 2000, pending. 

TECHNICAL FIELD 
[0002] The invention relates to the field of biotechnology generally and, more 

specifically, to adenoviral-based complementing cell lines. 

BACKGROUND OF THE INVENTION 

[00031 Typically, vector and packaging cells have to be adapted to one 
another so that they have all the necessary elements, but they do not have overlapping 
elements that lead to replication-competent virus by recombination. Therefore, the 
sequences necessary for proper transcription of the packaging construct may be 
heterologous regulatory sequences derived from, for example, other human adenovirus 
(Ad) serotypes, nonhuman adenoviruses, other viruses like, but not limited to, SV40, 
hepatitis B virus (HBV), Rous Sarcoma Virus (RSV), cytomegalovirus (CMV), etc. or 
from higher eukaryotes such as mammals. In general, these sequences include a 
promoter, enhancer and poly-adenylation sequences. 

[00041 PER.C6 (ECACC deposit number 96022940) is an example of a cell 
line devoid of sequence overlap between the packaging construct and the adenoviral 
vector (Fallaux et al, 1998). Recombinant viruses based on subgroup C adenoviruses, 
such as Ad5 and Ad2, can be propagated efficiently on these packaging cells. Generation 
and propagation of adenoviruses from other serotypes, like subgroup B viruses, has 
proven to be more difficult on PER.C6 cells. However, as described in European patent 
application 00201738.2, recombinant viruses based on subgroup B virus Ad35 can be 
made by co-transfection of an expression construct containing the Ad35 early region-1 
sequences (Ad35-El). Furthermore, Ad35-based viruses that are deleted for E1A 
sequences were shown to replicate efficiently on PERC6 cells. Thus, the El A proteins of 
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Ad5 complement Ad35-E1A functions, whereas, at least part of the E1B functions of 
Ad35 are necessary. This serotype specificity in E1B functions was recently also 
described for Ad7 recombinant viruses. In an attempt to generate recombinant 
adenoviruses derived from subgroup B virus Ad7, Abrahamsen et al (1997) were not 
able to generate El -deleted viruses on 293 cells without contamination of wild-type (wt) 
Ad7. Viruses that were picked after plaque purification on 293-ORF6 cells (Brough et al 9 
1996) were shown to have incorporated Ad7-E1B sequences by nonhomologous 
recombination. Thus, efficient propagation of Ad7 recombinant viruses proved possible 
only in the presence of Ad7-E1B expression and Ad5-E4-ORF6 expression. The E1B 
proteins are known to interact with cellular, as well as viral, proteins (Bridge et aL, 1993; 
White, 1995). Possibly, the complex formed between the E1B-55K protein and E4-ORF6 
which is necessary to increase mRNA export of viral proteins and to inhibit export of 
most cellular mRNAs, is critical and in some way serotype-specific. 

DESCRIPTION OF THE INVENTION 

[0005] The present invention provides new packaging cell lines capable of 
complementing recombinant adenoviruses based on serotypes other than subgroup C 
viruses, such as serotypes from subgroup B like adenovirus type 35. 

[0006] In one aspect, the invention provides packaging cell lines capable of 
complementing recombinant adenovirus based on a serotype of subgroup B, preferably of 
serotype 35. With the terms "based on or derived from an adenovirus" is meant that it 
utilizes nucleic acid corresponding to nucleic acid found in the serotype. The utilized 
nucleic acid may be derived by PCR cloning or other methods known in the art. 

[0007] In one aspect, the new packaging cells are derived from primary, 
diploid human cells such as, but not limited to, primary human retinoblasts, primary 
human embryonic kidney cells or primary human amniocytes. Transfection of primary 
cells or derivatives thereof with the adenovirus El A gene alone can induce unlimited 
proliferation (immortalization), but does not result in complete transformation. However, 
expression of El A in most cases results in induction of programmed cell death 
(apoptosis), and occasionally immortalization is obtained (Jochemsen et al. 9 1987). Co- 
expression of the El B gene is required to prevent induction of apoptosis and for complete 
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morphological transformation to occur (reviewed in White, 1995). Therefore, in one 
aspect of the invention, primary human cells or derivatives thereof are transformed by 
expression of adenovirus El proteins of a subgroup other than subgroup C, preferably 
subgroup B, more preferably adenovirus type 35. The combined activity of the El A and 
E1B proteins establishes indefinite growth of the cells and enables complementation of 
recombinant adenoviruses. 

[0008] The complete morphological transformation of primary cells by 
adenovirus El genes is the result of the combined activities of the proteins encoded by 
the El A and E1B regions. The roles of the different El proteins in lytic infection and in 
transformation have been studied extensively (reviewed in Zantema and van der Eb, 
1995; White, 1995, 1996). The adenovirus El A proteins are essential for transformation 
of primary cells. The El A proteins exert this effect through direct interaction with a 
number of cellular proteins that are involved in regulation of transcription. These include 
the pRB family of proteins, p300/CBP and TATA binding protein. In addition to this 
El A increases the level of p53 protein in the cells. In the absence of adenovirus E1B 
activity the rise in p53 levels leads to the induction of apoptosis. Both proteins encoded 
by the E1B region counteract the induction of apoptosis although by different 
mechanisms. E1B-21K seems to counteract apoptosis in a manner similar to Bcl-2 via 
interaction with the effector proteins downstream in the apoptosis pathway (Han et a/., 
1996), whereas E1B-55K functions through direct interaction with p53. Importantly, the 
molecular mechanism by which the E1B-55K proteins of Ad2 and 5 (subgroup C) and 
Adl2 (subgroup A) function in the ability to neutralise p53 may differ. Whereas Ad5 
E1B-55K binds p53 strongly and the complex localises to the cytoplasm, Adl2 E1B-55K 
binds p53 weakly and both proteins are localised in the nucleus (Zantema et al 9 1985; 
Grand et ai, 1999). Both proteins, however, inhibit the transactivation of other genes by 
p53 (Yew and Berk, 1992). 

[00091 In rodent cells, the activity of El A together with either E1B-21K or 
55K is sufficient for full transformation although expression of both E1B proteins 
together is twice as efficient (Rao et al, 1992). In human cells however, the activity of 
the E1B-55K protein seems to be more important given the observation that E1B-55K is 
indispensible for the establishment of transformed cells (Gallimore, 1986). 
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[0010] Example 6 hereof describes the generation of pIG270. In this construct 
the Ad35-El genes are expressed from the hPGK promoter and transcription is 
terminated by the HBVpA. The hPGK promoter constitutes a HincII-EcoRI fragment of 
the promoter sequence described by Singer-Sam et al (1984). The HBVpA is located in a 
BamHI-Bglll fragment of the Hepatitis B virus genome (Simonsen and Levinson, 1983; 
see also Genbank HBV-AF090841). As mentioned before, the promoter and 
polyadenylation sequences of the El expression constructs described in this invention 
may be derived from other sources without departing from the invention. Also, other 
functional fragments of the hPGK and HBVpA sequences mentioned above may be used. 

[0011] The functionality of pIG270 was shown by transformation of primary 
Baby Rat Kidney cells (BRK). Comparison with an equivalent Ad5-El expression 
construct taught that Ad35-El genes were less efficient in transforming these cells. The 
same has been found for the El genes of Adl2 (Bernards et ai 9 1982). 

[0012] It is unclear which El protein(s) determine^) the difference in 
transformation efficiency of El sequences observed for adenoviruses from different 
subgroups. In the case of Ad 12, transfection studies with chimeric E1A/E1B genes 
suggested that the efficiency of transformation of BRK cells was determined by the El A 
proteins (Bernards et al> 1982). The E1B-S5K protein is shown infra to contain 
serotype-specific functions necessary for complementation of El -deleted adenoviruses. 
If these functions are related to the regulation of mRNA distribution or another late viral 
function, it is unlikely that these are involved in the transformation efficiency. 

[0013] Analysis of functional domains in the Ad2 or AdS E1B-55K proteins 
using insertion mutants have revealed that functions related to viral replication, late 
protein synthesis and host protein shut-off are not confined to specific domains but are 
distributed along the protein (Yew et al, 1990). Using the same set of mutants, the 
domains important for interaction with p53 and E4-Orf6 were found to be more 
restricted. In addition to one common binding region (amino acids 262 to 326), p53 
binding was affected by mutations at aa 180 and E4-Orf6 binding was affected by 
mutations at aa 143 (Yew and Berk, 1992; Rubenwolf etal, 1997). 
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[0014] Altogether these results indicate that it is difficult to separate the E1B- 
55K functions related to transformation (p53 binding) and late protein synthesis (Orf6 
binding). 

[0015] The invention discloses new El constructs that combine the high 
efficiency of transformation of one serotype with the serotype-specific complementation 
function of another serotype. These new constructs are used to transform primary human 
embryonic retinoblast cells and human amniocytes. 

[0016] In another aspect of the invention, the transforming El sequences are 
derived from different serotypes. As disclosed in European Patent application 
00201738.2, Ad35El sequences are capable of transforming Baby Rat Kidney (BRK) 
cells, albeit with a lower efficiency than that seen with Ad5-El sequences. This was also 
observed for El sequences from Adl2 (Bernards et al 9 1982). Therefore, in this aspect of 
the invention, primary diploid human cells or derivatives thereof are transformed with 
chimeric El construct that consists of part of the El sequences of a serotype that enables 
efficient transformation of primary human cells or derivatives thereof and part of the El 
sequences of another serotype which El sequences provide the serotype-specific E1B 
function(s) that enable(s) efficient propagation of El -deleted viruses of that serotype. In a 
preferred embodiment of this aspect of the invention, the El A region is derived from a 
subgroup C adenovirus like, but not limited to, Ad5, and the El B coding sequences are 
derived from an alternative adenovirus, more particularly from an adenovirus of subgroup 
B, even more particularly from adenovirus type 35. E1B-21K coding sequences may also 
be chimeric comprising both subgroup C and subgroup B coding sequences. Preferably, 
all or most of E1B-21K comprises subgroup C coding sequences. In a more preferred 
embodiment, the El A coding sequences and the E1B-21K coding sequences are derived 
from a subgroup C adenovirus, like, but not limited to, Ad5. In one embodiment the cell 
further comprises ElB-55k coding sequences that are, preferably, as far as not 
overlapping with the 2 IK coding sequences-derived from an adenovirus of subgroup B, 
more particularly from adenovirus type 35. In an even more preferred embodiment, all 
El coding sequences are derived from a subgroup C adenovirus, like but not limited to 
Ad5, except for at least the part of the E1B-55K coding sequences that are necessary for 
serotype-specific complementation of an alternative adenovirus subgroup, more 



6 




particularly adenovirus subgroup B, even more particular adenovirus type 35. The 
invention also provides a packaging cell line wherein the primary, diploid human cells or 
derivatives thereof have been transformed with a chimeric adenovirus El construct 
comprising part of a first adenovirus El coding sequence of a first adenovirus serotype 
that enables efficient transformation of primary human cells and derivatives thereof; and 
part of a second adenovirus El coding sequence of a second adenovirus serotype, 
wherein the second adenovirus El coding sequence provides the serotype-specific 
adenovirus E1B function(s) that enable(s) efficient propagation of recombinant 
adenovirus El -deleted viruses of the second adenovirus serotype. Preferably, the first 
adenovirus serotype is a subgroup C adenovirus and the second adenovirus serotype is a 
subgroup B adenovirus, more particular adenovirus type 35. In one embodiment the 
packing cell line of the invention comprises bovine adenovirus ElB-55k. Such a bovine 
ElB-55k expressing cell line is particularly suited for obtaining high yields of a 
complemented bovine recombinant adenovirus. 

[0017] The primary diploid human cells or derivatives thereof are transformed 
by adenovirus El sequences, either operatively linked on one DNA molecule or located 
on two separate DNA molecules. In the latter case, one DNA molecule carries at least 
part of the El sequences of the serotype-enabling efficient transformation and the second 
DNA molecule carries at least part of the sequences necessary for serotype-specific 
complementation. Also provided is a hybrid construct including El -sequences of the 
serotype enabling efficient transformation and El sequences of another serotype 
necessary for serotype-specific complementation. The sequences providing serotype 
specific complementation may of course also contain further activities contributing to 
transformation. Preferably, the sequences enabling efficient transformation comprise 
El A. Preferably, the sequences and the sequences necessary for serotype specific 
complementation preferably comprise E1B sequences. More preferably, the sequences 
enabling efficient transforming comprise El A and E1B-21K sequences and the sequences 
necessary for serotype specific complementation comprise E1B-55K sequences. Also 
provided are cells transformed by such hybrid construct. Such cells can favorably be used 
for the propagation of recombinant El deleted adenovirus of another serotype. Of course, 
it is also possible to provide both functions of El sequences on separate constructs. In all 
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aspects, the sequences are operatively linked to regulatory sequences enabling 
transcription and translation of the encoded proteins. Preferably, a packaging cell of the 
invention further comprises a DNA encoding at least E4-orf6 of an adenovirus of 
subgroup B, preferably adenovirus serotype 35. Preferably, the E4-orf6 is derived from 
the another serotype. Preferably, the cell comprises E1B-55K and E4-orf6 of the same 
serotype as the recombinant vector to be propagated/complemented or otherwise 
produced. 

[0018] In another aspect of the invention, new packaging cells are described 
that are derived from PER.C6 (ECACC deposit number 96022940; Fallaux et aL, 1998) 
and contain Ad35-El sequences integrated into their genome. These Ad35-El sequences 
are present in a functional expression cassette, but preferably do not contain sequences 
overlapping with sequences present in the recombinant viral vector. Preferably, the 
functional expression cassette consists of a heterologous promoter and poly-adenylation 
signal functionally linked to Ad35-El sequences. More specifically, the Ad35-El coding 
sequences are functionally linked to the human phosphoglycerate gene promoter (hPGK) 
and hepatitus B virus poly-adenylation signal (HBV-pA). Preferably, Ad35-El coding 
sequences comprise the coding regions of the E1A proteins and the E1B promoter 
sequences linked to E1B coding sequences up to and including the stop codon of the El B 
55K protein. More preferably, the Ad35-El sequences comprise nucleotide 468 to 
nucleotide 3400 of the Ad35 wt sequence. To be able to select for transfected cells, a 
dominant selection marker like, but not limited to, the neo r gene has to be incorporated on 
the expression vector or the Ad35 expression vector is cotransfected with a separate 
expression vector mediating expression of the selection marker. In both cases, the 
selection marker becomes integrated in the cellular genome. Other Ad5-El transformed 
cell lines like 293 (Graham et al y 1977) and 911 (Fallaux et al., 1996) or established 
human cell lines like A549 cells may be used without departing from the present 
invention. 

[0019] In another aspect of the invention, PER.C6-derived cells are described 
that express functional Ad35-E1B sequences. In one embodiment, the Ad35-E1B coding 
sequences are driven by the E1B promoter and terminated by a heterologous poly- 
adenylation signal like, but not limited to, the HBVpA. In a preferred embodiment, the 
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Ad35-E1B coding sequences are driven by a heterologous promoter like, but not limited 
to, the hPGK promoter or Elongation Factor- la ( E F- 1 a ) promoter and terminated by 
a heterologous pA signal like, but not limited to, the HBVpA. These Ad35-E1B 
sequences preferably comprise the coding regions of the E1B-21K and the E1B-55K 
proteins located between nucleotides 1611 and 3400 of the wild-type (wt) Ad35 
sequence. More preferably, the Ad35-E1B sequences comprise nucleotides 1550 to 3400 
of the wt Ad35 sequence. In an even more preferred embodiment, the El B sequences 
comprise the coding sequences of the E1B-55K gene located between nucleotides 1916 
and 3400 of the wt Ad35 sequence. In an even more preferred embodiment a packaging 
cell line or a cell line of the invention lacks a functional coding sequence for E1B 21k. 
Such cell lines, in general, produce significantly more recombinant adenovirus than E1B 
2 IK positive cell lines. 

[0020] The invention further provides a method for complementing a 
recombinant adenovirus comprising providing a packaging cell line or a cell line 
according to the invention, with the recombinant adenovirus and culturing the cell to 
allow for complementation. In a preferred embodiment the method further comprises 
harvesting complemented recombinant adenovirus. Preferably, the recombinant 
adenovirus is derived from adenovirus subgroup B. More preferably, the recombinant 
adenovirus is derived from adenovirus serotype 35. 

[0021] In another aspect, the invention provides a recombinant adenovirus 
obtained by a method of the invention or with a packaging cell of the invention. Such an 
adenovirus can be obtained essentially free from contaminating wild type adenovirus, or 
replication competent adenovirus. Such recombinant adenovirus preparations are very 
suited for administration of therapeutic sequences to somatic tissues in vivo in for 
instance a gene therapeutic setting. Preferred are recombinant adenoviruses comprising a 
deletion of nucleic acid encoding at least one El -region protein. Preferably, such 
adenovirus further comprises a deletion of nucleic acid encoding at least one E3-region 
protein. Preferably, such adenovirus further comprises a deletion of nucleic acid encoding 
at least one E4-region protein. Preferably, such adenovirus further comprises a deletion of 
nucleic acid encoding at least E4-Orf6 protein. For this reason, the invention also 
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provides the use of a recombinant adenovirus of the invention for the preparation of a 
medicament. 

[0022] With the term E1B-55K protein as used herein, is meant the protein 
encoded by the E IB-region in an adenovirus serotype having a similar function in the 
serotype as provided by the E1B-55K protein Ad5. 

[0023] With the term E1B-21K protein as used herein, is meant the protein 
enclosed by the E IB-region in an adenovirus serotype having a similar function in the 
serotype as provided by the E1B-19K protein of Ad5. The same terminology applies for 
the sequences encoding these proteins. When referring to Ad35-El sequences from a 
specified nucleotide to nucleotide 3400 is meant 'up to and including nucleotide 3400*. 

[0024] Cell lines subject of this invention are useful for, among other things, 
the production of recombinant adenoviruses designed for gene therapy and vaccination. 
The cell lines, being derived from cells of human origin, are also useful for the 
production of human recombinant therapeutic proteins like, but not limited to human 
growth factors, human antibodies. In addition the cell lines are useful for the production 
of human viruses other than adenovirus like, but not limited to, influenza virus, herpes 
simplex virus, rotavirus, measles virus. 

[0025] A preferred derivative of primary, diploid human cells is the PER.C6 
cell line (ECACC deposit number 960022940). 

[0026] It is within the skills of the artisan to provide for proteins having a 
similar function in kind as the adenovirus El protein referred to in this document For 
instance a functional part may be provided and/or a derivative may be provided with a 
similar function in kind, not necessarily in amount. 

[0027] Such parts and derivatives are considered to be part of the invention, in 
as far as similar transforming/complementing and/or serotype specificity function is 
provided in kind, not necessarily in amount. 

BRIEF DESCRIPTION OF THE FIGURES 
[0028] FIG. 1 : Bar graph showing the percentage of serum samples positive 
for neutralization for each human wt adenovirus tested (see, Example 1 for description of 
the neutralization assay). 
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[0029] FIG. 2: Graph showing absence of correlation between the 
VP/CCID50 ratio and the percentage of neutralization. 

[0030] FIG. 3: Bar graph presenting the percentage sera samples that show 
neutralizing activity to a selection of adenovirus serotypes. Sera were derived from 
healthy volunteers from Belgium and the UK. 

[0031] FIG. 4: Bar graph presenting the percentage sera samples that show 
neutralizing activity to adenovirus serotypes 5, 11, 26, 34, 35, 48 and 49. Sera were 
derived from five different locations in Europe and the United States. 

[0032] FIG. 5: Sequence of human adenovirus type 35. 

[0033] FIG. 65: Map of pAdApt35IPl. 

[0034] FIG. 76: Schematic representation of the steps undertaken to construct 
pWE.Ad35.pK-riTR. 

[0035] FIG. 86: Map of pWE.Ad35.pDC-rITR. 

[0036] FIG. 98: Map of pRSV Ad35-El . 

[0037] FIG. 409: Map of pPGKneopA i 

[0038] FIG. 4410: Map of pRSV-Pneo. 

[0039] FIG. 42-n: Map of pRSVhbv.Neo. 

[0040] FIG. 4312: Map of pIG.ElA.ElB. 

[0041] FIG. 4411: Map of pIGl 35. 

[0042] FIG. 44J4: Map of pIG270. 

[0043] FIG. 4615: Map of pBr.Ad35.1eftITR-pIX. 

[0044] FIG. 4716: Map of pBr.Ad35.1eftITR-pIXdElA s 

[0045] FIG. 4*17.: Map of pBr.Ad35.d21IL 

[0046] FIG. 4918: Map of pBr.Ad35.d55KL 

[0047] FIG. 2019: Map of pBr.Ad35dSM i 

[0048] FIG. 2420: Schematic representation of Ad35-E1A/E1B deletion 
constructs. 

[0049] FIG. 2221: Map of pIG.35BL. 
[0050] FIG. 2422: Map of pRSVneo4. 
[0051] FIG. 2423: Map of pIG35Bneo. 
[0052] FIG. 2424: Map of PIG35.55IC 
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[0053J FIG. 3625: Map of pIG535, 

[0054] FIG. 2726: Map of pIG635, 

[0055] FIG. 2*27: Map of pIG735 i 

[0056] FIG, 2928: Map of pCC27 1. 

[0057] FIG, 3029: Map of pCC535s, 

10058] FIG, 3430: Map of pCR535ElB. 

[0059] FIG, 323J.: Map of pCC2 1 55s, 

[0060] FIG, 3332: Map of pCC536s, 

[0061] FIG, 3433: Map of pIG536, 

[0062] FIG,3S34:MapofpBr.Ad35.PRn, 

[0063] FIG, 3635: Map of pBr.Ad35.PRnAE3, 

[0064] FIG, 3736: Map of pWE.Ad35.pK-rITRAE3, 

[0065] FIG, 3£37: Alignment of E 1 B-2 1 K amino acid sequences in dCC536s 
CSEO ID NO:45\ wtAd5 fSEO ID and wtAd35 (SEP ID NO:47> (A) and E1B- 

55K (B) amino acid sequences in pCC536s (SEP ID NP:48Vw ith wtAd5 (SEP ID 
NP:49^ a nd wtAd35 (SEP ID NP:50) mi o oquonooa . 

DETAILED DESCRIPTIPN PF THE INVENTION 
[0066] The invention is further explained by the use of the following 
illustrative examples. 

EXAMPLES 
Example 1 

A high throughput assay for the detection of neutralizing activity in human serum 

[0067] To enable screening of a large amount of human sera for the presence 
of neutralizing antibodies against all adenovirus serotypes, an automated 96-wells assay 
was developed. 
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Human sera 

[0068] A panel of 100 individuals was selected. Volunteers (50% male, 50% 
female) were healthy individuals between ages 20 and 60 years old with no restriction for 
race. All volunteers signed an informed consent form. People professionally involved in 
adenovirus research were excluded. 

[0069] Approximately 60 ml blood was drawn in dry tubes. Within two hours 
after sampling, the blood was centrifuged at 2500 rpm for 10 minutes. Approximately 30 
ml serum was transferred to polypropylene tubes and stored frozen at -20°C until further 
use. 

[0070] Serum was thawed and heat-inactivated at 56°C for 10 minutes and 
then aliquoted to prevent repeated cycles of freeze/thawing. Part was used to make five 
steps of twofold dilutions in medium (DMEM, Gibco BRL) in a quantity large enough to 
fill out approximately 70 96-well plates. Aliquots of undiluted and diluted sera were 
pipetted in deep well plates (96-well format) and using a programmed platemate 
dispensed in 100 ^1 aliquots into 96-well plates. The plates were loaded with eight 
different sera in duplo (100 nl/well) according to the scheme below: 
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Where Sl/2 to S8/2 in columns 1 and 6 represent 1 X diluted sera and Sx/4, Sx/8, Sx/16 



and Sx/32 the twofold serial dilutions. The last plates also contained four wells filled with 
100 fetal calf serum as a negative control. Plates were kept at -20°C until further use. 

Preparation of human adenovirus stocks 
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[0071] Prototypes of all known human adenoviruses were inoculated on T25 
flasks seeded with PER.C6 cells (Fallaux et a/., 1998) and harvested upon full CPE. 
After freeze/thawing, 1-2 ml of the crude lysates were used to inoculate a T80 flask with 
PER.C6 and virus was harvested at full CPE. The timeframe between inoculation and 
occurrence of CPE, as well as the amount of virus needed to re-infect a new culture, 
differed between serotypes. Adenovirus stocks were prepared by freeze/thawing and used 
to inoculate 3-4 T175 cm 2 three-layer flasks with PER.C6 cells. Upon occurrence of CPE, 
cells were harvested by tapping the flask, pelleted and virus was isolated and purified by 
a two-step CsCl gradient as follows. Cell pellets were dissolved in 50 ml 10 mM NaPC>4 
buffer (pH 7.2) and frozen at -20°C. After thawing at 37°C, 5.6 ml sodium deoxycholate 
(5% w/v) was added. The solution was mixed gently and incubated for 5-15 minutes at 
37°C to completely lyse the cells. After homogenizing the solution, 1875 jil 1M MgCfc 
was added. After the addition of 375 |il DNAse (10 mg/ml), the solution was incubated 
for 30 minutes at 37°C. Cell debris was removed by centrifugation at 1880xg for 30 
minutes at RT without brake. The supernatant was subsequently purified from proteins by 
extraction with FREON (3x). The cleared supernatant was loaded on a 1M Tris/HCl 
buffered cesium chloride block gradient (range: 1.2/1.4 g/ml) and centrifuged at 21000 
rpm for 2.5 hours at 10°C. The virus band is isolated after which a second purification 
using a 1M Tris/HCl buffered continues gradient of 1.33 g/ml of cesium chloride was 
performed. The virus was then centrifuged for 17 hours at 55000 rpm at 10°C. The virus 
band is isolated and sucrose (50 % w/v) is added to a final concentration of 1%. Excess 
cesium chloride is removed by dialysis (three times 1 hr at RT) in dialysis slides (Slide-a- 
lizer, cut off 10000 kDa, Pierce, USA) against 1.5 liter PBS supplemented with CaCl 2 
(0.9 mM), MgCl2 (0.5mM) and an increasing concentration of sucrose (1,2, 5%). After 
dialysis, the virus is removed from the slide-a-lizer after which it is aliquoted in portions 
of 25 and 100 \il upon which the virus is stored at -85°C. 

[0072] To determine the number of virus particles per milliliter, 50 \il of the 
virus batch is run on a high-pressure liquid chromatograph (HPLC) as described by 
Shabram et al (1997). Viruses were eluted using a NaCl gradient ranging from 0 to 600 
mM. As depicted in table I, the NaCl concentration by which the viruses were eluted 
differed significantly among serotypes. 
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[0073J Most human adenoviruses replicated well on PER.C6 cells with a few 
exceptions. Adenovirus type 8 and 40 were grown on 911-E4 cells (He et al y 1998). 
Purified stocks contained between 5xl0 10 and 5xl0 12 virus particles/ml (VP/ml; see 
table I). 

Titration of purified human adenovirus stocks 

[0074] Adenoviruses were titrated on PER.C6 cells to determine the amount 
of virus necessary to obtain full CPE in five days, the length of the neutralization assay. 
Hereto, lOOjil medium was dispensed into each well of 96-well plates. 25 \x\ of 
adenovirus stocks pre-diluted 10 4 , 10 5 , 10 6 or 10 7 times were added to column 2 of a 96- 
well plate and mixed by pipetting up and down 10 times. Then 25 \i\ was brought from 
column 2 to column 3 and again mixed. This was repeated until column 1 1, after which 
25 \il from column 11 was discarded. This way, serial dilutions in steps of 5 were 
obtained starting off from a pre-diluted stock. Then 3x1 0 4 PER.C6 cells (ECACC deposit 
number 96022940) were added in a 100 nl volume and the plates were incubated at 37 
°C, 5% CO2 for five or six days. CPE was monitored microscopically. The method of 
Reed and Muensch was used to calculate the cell culture-inhibiting dose 50% (CCID50). 

[0075] In parallel, identical plates were set up that were analyzed using the 
MTT assay (Promega). In this assay, living cells are quantified by colorimetric staining. 
Hereto, 20 *il MTT (7.5 mgr/ml in PBS) was added to the wells and incubated at 37 °C, 
5% CO2 for two hours. The supernatant was removed and 100 til of a 20:1 
isopropanol/triton-XlOO solution was added to the wells. The plates were put on a 96- 
well shaker for 3-5 minutes to solubilize the precipitated staining. Absorbance was 
measured at 540 nm and at 690 nm (background). By this assay, wells with proceeding 
CPE or full CPE can be distinguished. 

Neutralization assay 

[0076] 96-well plates with diluted human serum samples were thawed at 37 
°C, 5% C0 2 . Adenovirus stocks diluted to 200 CCID50 per 50 \il were prepared and 50 
\il aliquots were added to columns 1-11 of the plates with serum. Plates were incubated 
for 1 hour at 37°C, 5% CO2. Then, 50 \il PER.C6 cells at 6xl0 5 /ml were dispensed in all 
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wells and incubated for 1 day at 37 °C, 5% CCfe- Supernatant was removed using fresh 
pipette tips for each row and 200ul fresh medium was added to all wells to avoid toxic 
effects of the serum. Plates were incubated for another 4 days at 37 °C, 5% CO2. In 
addition, parallel control plates were set up in duplo, with diluted positive control sera 
generated in rabbits and specific for each serotype to be tested in rows A and B and with 
negative control serum (FCS) in rows C and D. Also, in each of the rows E-H, a titration 
was performed as described above with steps of five times dilutions starting with 200 
CCID50 of each virus to be tested. On day 5, one of the control plates was analyzed 
microscopically and with the MTT assay. The experimental titer was calculated from the 
control titration plate observed microscopically. If CPE was found to be complete, i.e., 
the first dilution in the control titration experiment analyzed by MTT shows clear cell 
death, all assay plates were processed. If not, the assay was allowed to proceed for one or 
more days until full CPE was apparent, after which all plates were processed. In most 
cases, the assay was terminated at day 5. For Adl, 5, 33, 39, 42 and 43 the assay was left 
for six days and for Ad2 for eight days. 

[0077] A serum sample is regarded as "non-neutralizing" when, at the highest 
serum concentration, a maximum protection of 40% is seen compared to controls without 
serum. 

[0078] The results of the analysis of 44 prototype adenoviruses against serum 
from 100 healthy volunteers are shown in FIG. 1. As expected, the percentage of serum 
samples that contained neutralizing antibodies to Ad2 and AdS was very high. This was 
also true for most of the lower numbered adenoviruses. Surprisingly, none of the serum 
samples contained neutralizing antibodies to Ad35. Also, the number of individuals with 
neutralizing antibody titers to the serotypes 26, 34 and 48 was very low. Therefore, 
recombinant El -deleted adenoviruses based on Ad35 or one of the other 
above-mentioned serotypes have an important advantage compared to recombinant 
vectors based on Ad5 with respect to clearance of the viruses by neutralizing antibodies. 

[0079] Also, Ad5 -based vectors that have parts of the capsid proteins involved 
in immunogenic response of the host replaced by the corresponding parts of the capsid 
proteins of Ad35 or one of the other serotypes will be less, or even not, neutralized by the 
vast majority of human sera. 
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[0080J As can be seen in Table I, the VP/CCID50 ratio calculated from the 
virus particles per ml and the CCID50 obtained for each virus in the experiments was 
highly variable and ranged from 0.4 to 5 log. This is probably caused by different 
infection efficiencies of PER.C6 cells and by differences in replication efficiency of the 
viruses. Furthermore, differences in batch qualities may play a role. A high VP/CCID50 
ratio means that more viruses were put in the wells to obtain CPE in 5 days. As a 
consequence, the outcome of the neutralization study might be biased since more inactive 
virus particles could shield the antibodies. To check whether this phenomenon had taken 
place, the VP/CCID50 ratio was plotted against the percentage of serum samples found 
positive in the assay (FIG. 2). The graph clearly shows that there is no negative 
correlation between the amount of viruses in the assay and neutralization in serum 

Example 2 

The prevalence of neutralizing activity (NA) to Ad35 is low in human sera from different 

geographic locations 

[0081] In Example 1, the analysis of neutralizing activity ("NA") in human 
sera from one location in Belgium was described. Strikingly, of a panel of 44 adenovirus 
serotypes tested, one serotype, Ad35, was not neutralized in any of the 100 sera assayed. 
In addition, a few serotypes, Ad26, Ad34 and Ad48 were found to be neutralized in 8%, 
or less, of the sera tested. This analysis was further extended to other serotypes of 
adenovirus not previously tested and, using a selection of serotypes from the first screen, 
was also extended to sera from different geographic locations. 

[0082] Hereto, adenoviruses were propagated, purified and tested for 
neutralization in the CPE-inhibition assay as described in Example 1 . Using the sera from 
the same batch as in Example 1, adenovirus serotypes 7B, 11, 14, 18 and 44/1876 were 
tested for neutralization. These viruses were found to be neutralized in, respectively, 59, 
13, 30, 98 and 54 % of the sera. Thus, of this series, Adl 1 is neutralized with a relatively 
low frequency. 

[0083] Since it is known that the frequency of isolation of adenovirus 
serotypes from human tissue, as well as the prevalence of NA to adenovirus serotypes, 
may differ on different geographic locations, we further tested a selection of the 
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adenovirus serotypes against sera from different places. Human sera were obtained from 
two additional places in Europe (Bristol, UK and Leiden, NL) and from two places in the 
United States (Stanford, CA and Great Neck, NY). Adenoviruses that were found to be 
neutralized in 20% or less of the sera in the first screen, as well as Ad2, Ad5, Ad27, 
Ad30, Ad38, Ad43, were tested for neutralization in sera from the UK. The results of 
these experiments are presented in FIG. 3. Adenovirus serotypes 2 and 5 were again 
neutralized in a high percentage of human sera. Furthermore, some of the serotypes that 
were neutralized in a low percentage of sera in the first screen are neutralized in a higher 
percentage of sera from the UK, for example, Ad26 (7% vs. 30%), Ad28 (13% vs. 50%), 
Ad34 (5% vs. 27%) and Ad48 (8% vs. 32%). Neutralizing activity against Adl 1 and 
Ad49 that were found in a relatively low percentage of sera in the first screen, are found 
in an even lower percentage of sera in this second screen (13% vs. 5% and 20% vs. 11%, 
respectively). Serotype Ad35 that was not neutralized in any of the sera in the first screen, 
was now found to be neutralized in a low percentage (8%) of sera from the UK. The 
prevalence of NA in human sera from the UK is the lowest to serotypes Adl 1 and Ad35. 

[0084] For further analysis, sera was obtained from two locations in the US 
(Stanford, CA and Great Neck, NY) and from The Netherlands (Leiden). FIG. 4 presents 
an overview of data obtained with these sera and the previous data. Not all viruses were 
tested in all sera, except for Ad5, Adl 1 and Ad35. The overall conclusion from this 
comprehensive screen of human sera is that the prevalence of neutralizing activity to 
Ad35 is the lowest of all serotypes throughout the western countries: on average 7% of 
the human sera contain neutralizing activity (5 different locations). Another B-group 
adenovirus, Adl 1 is also neutralized in a low percentage of human sera (average 1 1% in 
sera from 5 different locations). Adenovirus type 5 is neutralized in 56% of the human 
sera obtained from 5 different locations. Although not tested in all sera, D-group serotype 
49 is also neutralized with relatively low frequency in samples from Europe and from one 
location of the US (average 14%). 

[0085] In the herein described neutralization experiments, a serum is judged 
non-neutralizing when, in the well with the highest serum concentration, the maximum 
protection of CPE is 40% compared to the controls without serum. The protection is 
calculated as follows: 
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1% protection = OP corresponding well - OP virus control x 100% 

OP non-infected control - OP virus control 

[0086] As described in Example 1, the serum is plated in five different 
dilutions ranging from 4x to 64x diluted. Therefore, it is possible to distinguish between 
low titers (i.e. 9 neutralization only in the highest serum concentrations) and high titers of 
NA (z.e., also neutralization in wells with the lowest serum concentration). Of the human 
sera used in our screen that were found to contain neutralizing activity to Ad5, 70% 
turned out to have high titers, whereas, of the sera that contained NA to Ad35, only 15% 
had high titers. Of the sera that were positive for NA to Adl 1, only 8% had high titers. 
For Ad49, this was 5%. Therefore, not only is the frequency of NA to Ad35, Adl 1 and 
Ad49 much lower as compared to Ad5, but of the sera that do contain NA to these 
viruses, the vast majority have low titers. Adenoviral vectors based on Adll, Ad35 or 
Ad49 have, therefore, a clear advantage over Ad5-based vectors when used as gene 
therapy vehicles or vaccination vectors in vivo or in any application where infection 

* 

efficiency is hampered by neutralizing activity. 

[0087] In the following examples, the construction of a vector system for the 
generation of safe, RCA-free Ad35-based vectors is described. 

Example 3 

Sequence of the human adenovirus type 35 

[0088] Ad35 viruses were propagated on PER.C6 cells and PNA was isolated 
as follows: To 100 \i\ of virus stock (Ad35: 3.26xl0 12 VP/ml), lO^il 10X PNAse buffer 
(130 mM Tris-HCl pH7.5; 1,2 M CaCl 2 ; 50mM MgCl 2 ) was added. After addition of 10 
\xl lOmgr/ml PNAse I (Roche Piagnostics), the mixture was incubated for 1 hr. at 37°C. 
Following addition of 2.5jil 0.5M EPTA, 3.2fil 20% SPS and 1.5|il ProteinaseK (Roche 
Piagnostics; 20mgr/ml), samples were incubated at 50°C for 1 hr. Next, the viral PNA 
was isolated using the GENECLEAN spin kit (BiolOl Inc.) according to the 
manufacturer's instructions. PNA was eluted from the spin column with 25 \xl sterile 
MilliQ water. The total sequence was generated by Qiagen Sequence Services (Qiagen 
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GmbH, Germany). Total viral DNA was sheared by sonification and the ends of the DNA 
were made blunt by T4 DNA polymerase. Sheared blunt fragments were size fractionated 
on agarose gels and gel slices corresponding to DNA fragments of 1.8 to 2.2kb were 
obtained. DNA was purified from the gel slices by the QIAquick gel extraction protocol 
and subcloned into a shotgun library of pUC19 plasmid cloning vectors. An array of 
clones in 96- well plates covering the target DNA 8 (+/- 2) times was used to generate the 
total sequence. Sequencing was performed on Perkin-Elmer 9700 thermocyclers using 
Big Dye Terminator chemistry and AmpliTaq FS DNA polymerase followed by 
purification of sequencing reactions using QIAGEN DyeEx 96 technology. Sequencing 
reaction products were then subjected to automated separation and detection of fragments 
on ABI 377 XL 96 lane sequencers. Initial sequence results were used to generate a 
contiguous sequence and gaps were filled in by primer walking reads on the target DNA 
or by direct sequencing of PCR products. The ends of the virus turned out to be absent in 
the shotgun library, most probably due to cloning difficulties resulting from the amino 
acids of pTP that remain bound to the ITR sequences after proteinase K digestion of the 
viral DNA. Additional sequence runs on viral DNA solved most of the sequence in those 
regions, however, it was difficult to obtain a clear sequence of the most terminal 
nucleotides. At the 5' end the sequence portion obtained was 5*-CCAATAATATACCT- 
3' (SEP. LP. NO. ) (SEO ID NO:n while at the 3' end, the obtained sequence portion 
was 5 * -AGGTATATTATTGATGATGGG-3 * (SEP. LP. NO. ) ( SEP ID NO:2V Most 
human adenoviruses have a terminal sequence 5 ' -CATC ATC AATAATATACC-3 * (SEQ. 
LP. NP. _ V SEP ID NP:3V In addition, a clone representing the 3' end of the Ad35 
DNA obtained after cloning the terminal 7 kb Ad35 EcoRI fragment into pBr322 also 
turned out to have the typical CATCATCAATAAT... sequence. Therefore, Ad35 may 
have the typical end sequence and the differences obtained in sequencing directly on the 
viral DNA are due to artifacts correlated with run-off sequence runs and the presence of 
residual amino acids of pTP. 

[0089] The total sequence of Ad35 with corrected terminal sequences is given 
in HG^S fSEP ID NP:44i Based sequence homology with Ad5 (Genbank # M72360) 
and Ad7 (partial sequence Genbank # X03000) and on the location of open reading 
frames, the organization of the virus is identical to the general organization of most 
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human adenoviruses, especially the subgroup B viruses. The total length of the genome is 
34,794 basepairs. 

Example 4 

Construction of a plasmid-based vector system to generate recombinant Ad35-based 
viruses. 

[0090] A functional plasmid-based vector system to generate recombinant 
adenoviral vectors comprises the following components: 

1. An adapter plasmid comprising a left ITR and packaging sequences derived from 
Ad35 and at least one restriction site for insertion of a heterologous expression 
cassette and lacking El sequences. Furthermore, the adapter plasmid contains 
Ad35 sequences 3' from the El B coding region including the pDC promoter and 
coding sequences enough to mediate homologous recombination of the adapter 
plasmid with a second nucleic acid molecule. 

2. A second nucleic acid molecule, comprising sequences homologous to the adapter 
plasmid, and Ad35 sequences necessary for the replication and packaging of the 
recombinant virus, that is, early, intermediate and late genes that are not present in 
the packaging cell. 

3. A packaging cell providing at least functional El proteins capable of 
complementing the El function of Ad35. 

[0091] Other methods for generating recombinant adenoviruses on 
complementing packaging cells are known in the art and may be applied to Ad35 viruses 
without departing from the invention. As an example, the construction of a plasmid- 
based system, as outlined above, is described in detail below. 

1 ) Construction of Ad35 adapter plasmids. 

[0092] The adapter plasmid pAdApt (described in International Patent 
Application W099/55132) was first modified to obtain adapter plasmids that contain 
extended polylinkers and that have convenient unique restriction sites flanking the left 
ITR and the adenovirus sequence at the 3' end to enable liberation of the adenovirus 
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insert from plasmid vector sequences. Construction of these plasmids is described below 
in detail: 

[0093] Adapter plasmid pAdApt was digested with Sail and treated with 
Shrimp Alkaline Phosphatase to reduce religation. A linker, composed of the following 
two phosphorylated and annealed oligos: ExSalPacF 5* - TCG ATG GCA AAC AGC 
TAT TAT GGG TAT TAT GGG TTC GAA TTA ATT AA- 3' (SEQ. LD. NO. _)( SEQ 
ID NO:4) and ExSalPacR 5* - TCG ATT AAT TAA TTC GAA CCC ATA ATA CCC 
ATA ATA GCT GTT TGC CA- 3* (SEQ: LP. NO. V SEO ID NO:5\ was directly 
ligated into the digested construct, thereby replacing the Sail restriction site by Pi-Pspl, 
Swal and Pad. This construct was designated pADAPT+ExSalPac linker. Furthermore, 
part of the left ITR of pAdApt was amplified by PCR using the following primers: 
PCLIPMSF: 5'- CCC CAA TTG GTC GAC CAT CAT CAA TAA TAT ACC TTA TTT 
TGG -3' (SEQ: LD. NO. Y SEO ID NO:6) and pCLIPBSRGI: 5*- GCG AAA ATT 
GTC ACT TCC TGT G - 3' fSEQ. LP. NO. Y SEO ID NO:7\ The amplified fragment 
was digested with Muni and BsrGI and cloned into pAd5/Clip (described in International 
Patent Application W099/55132), which was partially digested with EcoRI and after 
purification digested with BsrGI, thereby re-inserting the left ITR and packaging signal. 
After restriction enzyme analysis, the construct was digested with Seal and SgrAI and an 
800 bp fragment was isolated from gel and ligated into Scal/SgrAI digested 
pADAPT+ExSalPac linker. The resulting construct, designated pIPspSalAdapt, was 
digested with Sail, dephosphorylated, and ligated to the phosphorylated 
ExSalPacF/ExSalPacR double-stranded linker previously mentioned. A clone in which 
the Pad site was closest to the ITR was identified by restriction analysis and sequences 
were confirmed by sequence analysis. This novel pAdApt construct, termed pIPspAdapt, 
thus harbours two ExSalPac linkers containing recognition sequences for PacI, PI-PspI 
and BstBI, which surround the adenoviral part of the adenoviral adapter construct, and 
which can be used to linearize the plasmid DNA prior to co-transfection with adenoviral 
helper fragments. 

[0094] In order to further increase transgene cloning permutations, a number 
of polylinker variants were constructed based on pIPspAdapt. For this purpose, 
pIPspAdapt was first digested with EcoRI and dephosphorylated. A linker composed of 
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the following two phosphorylated and annealed oligos: Ecolinkerf : 5' -AAT TCG GCG 
CGC CGT CGA CGA TAT CGA TAG CGG CCG C -3' (SEP. LP. NO. V SEO ID 
NP:81 and Ecolinker-: 5' -AAT TGC GGC CGC TAT CGA TAT CGT CGA CGG CGC 
GCC G -3' (SEQ. LP. NO. ) (SEO ID NO:91 was ligated into this construct, thereby 
creating restriction sites for AscI, Sail, EcoRV, Clal and Notl. Both orientations of this 
linker were obtained, and sequences were confirmed by restriction analysis and sequence 
analysis. The plasmid containing the polylinker in the order 5' Hindm, Kpnl, Agel, 
EcoRI, AscI, Sail, EcoRV, Clal, Notl, Nhel, Hpal, BamHI and Xbal was termed 
pIPspAdaptl, while the plasmid containing the polylinker in the order Hindm, Kpnl, 
Agel, Notl, Clal, EcoRV, Sail, AscI, EcoRI, Nhel, Hpal, BamHI and Xbal was termed 
pEPspAdapt2. 

[0095] To facilitate the cloning of other sense or antisense constructs, a linker 
composed of the following two oligonucleotides was designed to reverse the polylinker 
of pIPspAdapt: HindXba+ 5'-AGC TCT AGA GGA TCC GTT AAC GCT AGC GAA 
TTC ACC GGT ACC AAG CTT A-3' (SEQ. LP. NO. ) (SEO ED NO: 1 0Y. HindXba- 
5'-CTA GTA AGC TTG GTA CCG GTG AAT TCG CTA GCG TTA ACG GAT CCT 
CTA G-3' (SEQ. LP. NO. ¥ SEO IP NO: 1 1 ) . This linker was ligated into HindlH/Xbal 
digested pIPspAdapt and the correct construct was isolated. Confirmation was done by 
restriction enzyme analysis and sequencing. This new construct, pIPspAdaptA, was 
digested with EcoRI and the previously mentioned Ecolinker was ligated into this 
construct Both orientations of this linker were obtained, resulting in pEPspAdapt3, which 
contains the polylinker in the order Xbal, BamHI, Hpal, Nhel, EcoRI, AscI, Sail, EcoRV, 
Clal, Notl, Agel, Kpnl and Hindm. All sequences were confirmed by restriction enzyme 
analysis and sequencing. 

[0096] Adapter plasmids based on Ad35 were then constructed as follows: 
[0097] The left ITR and packaging sequence corresponding to Ad35 wt 
sequences nucleotides 1 to 464 (FIQr- SSEO IP NO:44t were amplified by PCR on wt 
Ad35 PNA using the following primers: 
Primer 35F1: 

5'-CGG AAT TCT TAA TTA ATC GAC ATC ATC AAT AAT ATA CCT TAT AG-3* 
(SEP. LP. NO. ) (SEO IP NO: 12) 
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Primer 35R2: 

5'-GGT GGT CCT AGG CTG ACA CCT ACG TAA AAA CAG-3' (SEQ. LP. NO. 
=^EO_roNOjl3) 

Amplification introduces a PacI site at the 5' end and an Avrll site at the 3' end of the 
sequence. 

[0098] For the amplification, Platinum Pfx DNA polymerase enzyme (LTI) 
was used according to manufacturer's instructions, but with primers at 0.6 uM and with 
DMSO added to a final concentration of 3%. Amplification program was as follows: 2 
min. at 94°C, (30 sec. 94°C, 30 sec. at 56°C, 1 min. at 68°C) for 30 cycles, followed by 10 
min. at 68°C. 

[0099] The PCR product was purified using a PCR purification kit (LTI) 
according to the manufacturer's instructions and digested with PacI and Avrll. The 
digested fragment was then purified from gel using the GENECLEAN kit (Bio 101, Inc.). 
The Ad5 -based adapter plasmid pIPspAdApt-3 was digested with Avrll and then partially 
with PacI and the 5762 bp fragment was isolated in an LMP agarose gel slice and ligated 
with the above-mentioned PCR fragment digested with the same enzymes and 
transformed into electrocompetent DH10B cells (LIT). The resulting clone is designated 
pIPspAdApt3-Ad351ITR 

[0100] In parallel, a second piece of Ad35 DNA was amplified using the 
following primers: 

35F3: 5'- TGG TGG AGA TCT GGT GAG TAT TGG GAA AAC-3' (SEQ. LP. NO. 
z ^£SEOroNQd4) 

35R4: 5'- CGG AAT TCT TAA TTA AGG GAA ATG CAA ATC TGT GAG G-3' 
rSEO. LP. NO. ) f SEP IP NO: 1 51 

[0101] The sequence of this fragment corresponds to nucleotides 3401 to 
4669 of wt Ad35 (F4Gr-§SEQ IP NO:44) and contains 1.3kb of sequences starting 
directly 3' from the ElB-55k coding sequence. Amplification and purification were done 
as previously described herein for the fragment containing the left ITR and packaging 
sequence. The PCR fragment was then digested with PacI and subcloned into pNEB193 
vector (New England Biolabs) digested with Smal and PacI. The integrity of the 
sequence of the resulting clone was checked by sequence analysis. pNEB/Ad35pF3R4 
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was then digested with Bgin and Pad and the Ad35 insert was isolated from gel using 
the QIAExII kit (Qiagen). pIPspAdApt3-Ad351ITR was digested with Bgin and then 
partially with Pacl. The 3624 bp fragment (containing vector sequences, the Ad35 ITR 
and packaging sequences as well as the CMV promoter, multiple cloning region and 
polyA signal) was also isolated using the QIAExII kit (Qiagen). Both fragments were 
ligated and transformed into competent DH10B cells (LIT). The resulting clone, 
pAdApt35IP3, has the expression cassette from pIPspAdApt3 but contains the Ad35 left 
ITR and packaging sequences and a second fragment corresponding to nucleotides 3401 
to 4669 from Ad35. A second version of the Ad35 adapter plasmid having the multiple 
cloning site in the opposite orientation was made as follows: 

[0102] pIPspAdaptl was digested with Ndel and Bgin and the 0.7 kbp band 
containing part of the CMV promoter, the MCS and SV40 polyA was isolated and 
inserted in the corresponding sites of pAdApt35IP3 generating pAdApt35IPl (Fig. 65). 

[0103] pAdApt35.LacZ and pAdApt35.Luc adapter plasmids were then 
generated by inserting the transgenes from pcDNA.LacZ (digested with Kpnl and 
BamHI) and pAdAptLuc (digested with Hindlll and BamHI) into the corresponding sites 
in pAdApt35IPl. The generation of pcDNAXacZ and pAdApt.Luc is described in 
International Patent Application W099/55132. 

2) Construction of cosmid p WE . Ad3 5 . pDC-rlTR 

[0104] FIG. 76 presents the various steps undertaken to construct the cosmid 
clone containing Ad35 sequences from bp 3401 to 34794 (end of the right ITR) that are 
described in detail below. 

[0105] A first PCR fragment (pK-Ndel) was generated using the following 
primer set: 

35F5: 5'-CGG AAT TCG CGG CCG CGG TGA GTA TTG GGA AAA C -3' (SEQ. 
LP. NO. ¥ SEOIDNO:16^ 

35R6: 5'-CGC CAG ATC GTC TAC AGA ACA G-3' (SEQ. LP. NO. ¥SEQ ID 
NO: 17) 

[0106] PNA polymerase Pwo (Roche) was used according to manufacturer's 
instructions, however, with an end concentration of 0.6 uM of both primers and using 50 
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ngr wt Ad35 DNA as template. Amplification was done as follows: 2 min. at 94 °C, 30 
cycles of 30 sec. at 94 °C, 30 sec. at 65 °C and 1 min. 45 sec. at 72 °C, followed by 8 min. 
at 68 °C. To enable cloning in the TA cloning vector PCR2.1, a last incubation with 1 unit 
superTaq polymerase (HT Biotechnology LTD) for 10 min. at 72 °C was performed. 

[0107] The 3370 bp amplified fragment contains Ad35 sequences from bp 
3401 to 6772 with a NotI site added to the 5' end. Fragments were purified using the PCR 
purification kit (LIT). 

[0108] A second PCR fragment (Ndel-rlTR) was generated using the 
following primers: 

35F7: 5'-GAA TGC TGG CTT CAG TTG TAA TC -3' (SEQ. LP. NO. ¥SEO ID 
NO: 18) 

35R8: 5'- CGG AAT TCG CGG CCG CAT TTA AAT CAT CAT CAA TAA TAT 
ACC-3' (SEQ. LP. NO. ) ( SEP ID NO: 1 9) 

[0109] Amplification was done with pfx PNA polymerase (LTI) according to 
manufacturer's instructions but with 0.6 uM of both primers and 3% PMSO using 10 
ngr. of wt Ad35 PNA as template. The program was as follows: 3 min. at 94 "C and 5 
cycles of 30 sec. at 94 °C, 45 sec. at 40 °C, 2 min.45 sec. at 68 °C followed by 25 cycles 
of 30 sec. at 94 °C, 30 sec. at 60 °C, 2 min.45 sec. at 68 °C. To enable cloning in the TA- 
cloning vector PCR2.1, a last incubation with 1 unit superTaq polymerase for 10 min. at 
72 °C was performed. The 1.6 kb amplified fragment ranging from nucleotides 33178 to 
the end of the right ITR of Ad35, was purified using the PCR purification kit ( LIT). 

[0110] Both purified PCR fragments were ligated into the PCR2.1 vector of 
the TA-cloning kit (Invitrogen) and transformed into STBL-2 competent cells (LIT). 
Clones containing the expected insert were sequenced to confirm correct amplification. 
Next, both fragments were excised from the vector by digestion with NotI and Ndel and 
purified from gel using the GENECLEAN kit (BIO 101, Inc.). Cosmid vector pWE15 
(Clontech) was digested with NotI, dephosphorylated and also purified from gel. These 
three fragments were ligated and transformed into STBL2 competent cells (LIT). One of 
the correct clones that contained both PCR fragments was then digested with Ndel, and 
the linear fragment was purified from gel using the GENECLEAN kit. Ad35 wt PNA 
was digested with Ndel and the 26.6 kb fragment was purified from LMP gel using 
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agarase enzyme (Roche) according to the manufacturer's instructions. These fragments 
were ligated together and packaged using XI phage packaging extracts (Stratagene) 
according to the manufacturer's protocol. After infection into STBL-2 cells, colonies 
were grown on plates and analysed for presence of the complete insert One clone with 
the large fragment inserted in the correct orientation and having the correct restriction 
patterns after independent digestions with three enzymes (Ncol, PvuII and Seal) was 
selected. This clone is designated pWE.Ad35.pIX-rITR. It contains the Ad35 sequences 
from bp 3401 to the end and is flanked by NotI sites (FIG. «7). 

3) Generation of Ad35-based recombinant viruses on PER.C6. 

[0111] Wild type Ad35 virus can be grown on PER.C6 packaging cells to 
very high titers. However, whether the Ad5-El region that is present in PERC6 is able to 
complement El -deleted Ad35 recombinant viruses is unknown. To test this, PERC6 cells 
were cotransfected with the above-described adapter plasmid pAdApt35.LacZ and the 
large backbone fragment p WE. Ad3 5 .pIX-rlTR. First, pAdApt35.LacZ was digested with 
Pad and p WE. Ad3 5 .pIX-rlTR was digested with NotI. Without further purification, 4 
|igr of each construct was mixed with DMEM (LTI) and transfected into PER.C6 cells, 
seeded at a density of 5xl0 6 cells in a T25 flask the day before, using Lipofectamin (LTI) 
according to the manufacturer's instructions. As a positive control, 6jigr of PacI digested 
pWE.Ad35.pIX-rITR DNA was cotransfected with a 6.7 kb Nhel fragment isolated from 
Ad35 wt DNA containing the left end of the viral genome including the El region. The 
next day, medium (DMEM with 10% FBS and lOmM MgCb) was refreshed and cells 
were further incubated. At day 2 following the transfection, cells were trypsinized and 
transferred to T80 flasks. The positive control flask showed CPE at five days following 
transfection, showing that the p WE. Ad3 5 .pDC-rlTR construct is functional, at least in the 
presence of Ad35-El proteins. The transfection with the Ad35 LacZ adapter plasmid and 
p WE. Ad3 5 .pDC-rlTR did not give rise to CPE. These cells were harvested in the medium 
at day 10 and freeze/thawed once to release virus from the cells. 4 ml of the harvested 
material was added to a T80 flask with PERC6 cells (at 80% confluency) and incubated 
for another five days. This harvest/re-infection was repeated two times but there was no 
evidence for virus associated CPE. 
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[0112] From this experiment, it seems that the Ad5-El proteins are not, or not 
well enough, capable of complementing Ad35 recombinant viruses. However, it may be 
that the sequence overlap of the adapter plasmid and the p WE. Ad3 5 .pIX-rlTR backbone 
plasmid is not large enough to efficiently recombine and give rise to a recombinant virus 
genome. The positive control transfection was done with a 6.7kb left end fragment and, 
therefore, the sequence overlap was about 3.5kb. The adapter plasmid and the 
pWE.Ad35.pIX-rITR fragment have a sequence overlap of 1.3kb. To check whether the 
sequence overlap of 1.3 kb is too small for efficient homologous recombination, a 
co-transfection was done with PacI digested p WE. Ad3 5 .pIX-rlTR and a PCR fragment of 
Ad35 wt DNA generated with the above-mentioned 35F1 and 35R4 using the same 
procedures as previously described herein. The PCR fragment thus contains left end 
sequences up to bp 4669 and, therefore, has the same overlap sequences with 
pWE.Ad35.pIX-rITR as the adapter plasmid pAdApt35.LacZ, but has Ad35-El 
sequences. Following PCR column purification, the DNA was digested with Sail to 
remove possible intact template sequences. A transfection with the digested PCR product 
alone served as a negative control. Four days after the transfection, CPE occurred in the 
cells transfected with the PCR product and the Ad35 pIX-rlTR fragment, and not in the 
negative control. This result shows that a 1.3kb overlapping sequence is sufficient to 
generate viruses in the presence of Ad35-El proteins. From these experiments, we 
conclude that the presence of at least one of the Ad35-El proteins is necessary to 
generate recombinant Ad35 based vectors from plasmid DNA on Ad5 complementing 
cell lines. 



Example 5 

1} Construction of Ad35-El expression plasmids 

[0113] Since Ad5-El proteins in PER.C6 are incapable of complementing 
Ad35 recombinant viruses efficiently, Ad35-El proteins have to be expressed in Ad5 
complementing cells (e.g., PER.C6). Alternatively, a new packaging cell line expressing 
Ad35~El proteins has to be made, starting from either diploid primary human cells or 
established cell lines not expressing adenovirus El proteins. To address the first 
possibility, the Ad35-El region was cloned in expression plasmids as described below. 
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[0114] First, the Ad35-El region from bp 468 to bp 3400 was amplified from 
wt Ad35 DNA using the following primer set: 

35F1 1 : 5'-GGG GTA CCG AAT TCT CGC TAG GGT ATT TAT ACC-3' (SEQ. I.D. 
NOr— ¥SEO ID NO:20) 

35F10: 5'-GCT CTA GAC CTG CAG GTT AGT CAG TTT CTT CTC CAC TG-3' 
fSEQ. LP. NO. ) (SEO ID NO:2U 

[0115] This PCR introduces a Kpnl and EcoRI site at the 5' end and an Sbfl 
and Xbal site at the 3" end 

[0116] Amplification on 5 ngr. template DNA was done with Pwo DNA 
polymerase (Roche) using the manufacturer's instructions, however, with both primers at 
a final concentration of 0.6 yM. The program was as follows: 2 min. at 94 °C, 5 cycles of 
30 sec. at 94 °C, 30 sec. at 56 °C and 2 min. at 72 °C, followed by 25 cycles of 30 sec. at 
94°C, 30 sec. at 60 °C and 2 min. at 72 °C, followed by 10 min. at 72 °C. PCR product 
was purified by a PCR purification kit (LTI) and digested with Kpnl and Xbal. The 
digested PCR fragment was then ligated to the expression vector pRSVhbvNeo (see 
below) also digested with Kpnl and Xbal. Ligations were transformed into competent 
STBL-2 cells (LTI) according to manufacturer's instructions and colonies were analysed 
for the correct insertion of Ad35-El sequences into the polylinker in between the RSV 
promoter and HBV polyA. 

[0117] The resulting clone was designated pRSV.Ad35-El (FIG. 98). The 
Ad35 sequences in pRSV.Ad35-El were checked by sequence analysis. 

[0118] pRSVhbvNeo was generated as follows: pRc-RSV (Invitrogen) was 
digested with PvuII, dephosphorylated with TSAP enzyme (LTI), and the 3kb vector 
fragment was isolated in low melting point agarose (LMP). Plasmid pPGKneopA (FIG. 
4G9; described in International Patent Application W096/35798) was digested with Sspl 
completely to linearize the plasmid and facilitate partial digestion with PvuII. Following 
the partial digestion with PvuII, the resulting fragments were separated on a LMP agarose 
gel and the 2245 bp PvuII fragment, containing the PGK promoter, neomycin-resistance 
gene and HBVpolyA, was isolated. Both isolated fragments were ligated to give the 
expression vector pRSV-pNeo that now has the original SV40prom-neo-SV40polyA 
expression cassette replaced by a PGKprom-neo-HBVpolyA cassette (FIG. 4410). This 
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plasmid was further modified to replace the BGHpA with the HBVpA as follows: 
pRSVpNeo was linearised with Seal and further digested with XbaL The 1145 bp 
fragment, containing part of the Amp gene and the RSV promoter sequences and 
polylinker sequence, was isolated from gel using the GENECLEAN kit (Bio Inc. 101). 
Next, pRSVpNeo was linearised with Seal and further digested partially with EcoRI and 
the 3704 bp fragment containing the PGKneo cassette and the vector sequences were 
isolated from gel as above. A third fragment, containing the HBV polyA sequence 
flanked by Xbal and EcoRI at the 5' and 3' end, respectively, was then generated by PCR 
amplification on pRSVpNeo using the following primer set: 

HBV-F: 5'- GGC TCT AGA GAT CCT TCG CGG GAC GTC -3' ((SEQ. LD. NO. 
— ¥SEO ID NO:22) and 

HBV-R: 5'- GGC GAA TTC ACT GCC TTC CAC CAA GC -3' (SEQ. I.D. NO. 
— ¥SEO ID NO:23V 

[0119] Amplification was done with Elongase enzyme (LTI) according to the 
manufacturer's instructions with the following conditions: 30 seconds at 94°C, then 5 
cycles of 45 seconds at 94 °C, 1 minute at 42 °C and 1 minute at 68 °C, followed by 30 
cycles of 45 seconds at 94 °C, 1 minute at 65 °C and 1 minute at 68 °C, followed by 10 
minutes at 68 °C. The 625 bp PCR fragment was then purified using the Qiaquick PCR 
purification kit, digested with EcoRI and Xbal and purified from gel using the 
GENECLEAN kit. The three isolated fragments were ligated and transformed into DH5a 
competent cells (LTI) to give the construct pRSVhbvNeo (FIG. 4 311) . In this construct, 
the transcription regulatory regions of the RSV expression cassette and the neomycin 
selection marker are modified to reduce overlap with adenoviral vectors that often 
contain CMV and SV40 transcription regulatory sequences. 

2) Generation of Ad35 recombinant viruses on PER.C6 cells cotransfected with an 
Ad35-El expression construct 

[0120J PER.C6 cells were seeded at a density of 5 x 10 6 cells in a T25 flask 
and, the next day, transfected with a DNA mixture containing: 
1 ng pAdApt35.LacZ digested with PacI 
5 ng pRSV Ad35E 1 undigested 
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2 pWE.Ad35.pIX-rITR digested with NotI 

[0121] Transfection was done using Lipofectamine according to the 
manufacturer's instructions. Five hours after addition of the transfection mixture to the 
cells, medium was removed and replaced by fresh medium. After two days, cells were 
transferred to T80 flasks and further cultured. One week post-transfection, 1 ml of the 
medium was added to A549 cells and, the following day, cells were stained for LacZ 
expression. Blue cells were clearly visible after two hours of staining indicating that 
recombinant LacZ expressing viruses were produced. The cells were further cultured, but 
no clear appearance of CPE was noted. However, after 12 days, clumps of cells appeared 
in the monolayer and 18 days following transfection, cells were detached. Cells and 
medium were then harvested, freeze-thawed once, and 1 ml of the crude lysate was used 
to infect PER.C6 cells in a 6-well plate. Two days after infection, cells were stained for 
LacZ activity. After two hours, 15% of the cells were stained blue. To test for the 
presence of wt and / or replicating competent viruses, A549 cells were infected with these 
viruses and further cultured. No signs of CPE were found indicating the absence of 
replication-competent viruses. These experiments show that recombinant AdApt35.LacZ 
viruses were made on PER.C6 cells cotransfected with an Ad35-El expression construct. 

[0122] Ad35 recombinant viruses escape neutralization in human serum 
containing neutralizing activity to Ad5 viruses. 

[0123] The AdApt35.LacZ viruses were then used to investigate infection in 
the presence of serum that contains neutralizing activity to Ad5 viruses. Purified Ad5- 
based LacZ virus served as a positive control for NA. Hereto, PER.C6 cells were seeded 
in a 24-well plate at a density of 2xl0 5 cells/well. The next day, a human serum sample 
with high neutralizing activity to Ad5 was diluted in culture medium in five steps of five 
times dilutions. 0.5 ml of diluted serum was then mixed with 4xl0 6 virus particles 
AdApt5.LacZ virus in 0.5 ml medium and after 30 minutes of incubation at 37 °C, 0.5 ml 
of the mixture was added to PER.C6 cells in duplicate. For the AdApt35.LacZ viruses, 
0.5 ml of the diluted serum samples were mixed with 0.5 ml crude lysate containing 
AdApt35.LacZ virus and, after incubation, 0.5 ml of this mixture was added to PER.C6 
cells in duplo. Virus samples incubated in medium without serum were used as positive 
controls for infection. After two hours of infection at 37 °C, medium was added to reach a 
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final volume of 1 ml and cells were further incubated. Two days after infection, cells 
were stained for LacZ activity. The results are shown in Table II. From these results, it is 
clear that whereas AdApt5.LacZ viruses are efficiently neutralized, AdApt35.LacZ 
viruses remain infectious irrespective of the presence of human serum. This proves that 
recombinant Ad35-based viruses escape neutralization in human sera that contain NA to 
Ad5 -based viruses. 



Example 6 

Generation of cell lines capable of complementing El -deleted Ad3 5 viruses 
Generation of pIG135 and pIG270 

[0124] Construct pIG.ElA.ElB (FIG. 4412) contains El region sequences of 
Ad5 corresponding to nucleotides 459 to 3510 of the wt Ad5 sequence (Genbank 
accession number M72360) operatively linked to the human phosphoglycerate kinase 
promoter ("PGK") and the Hepatitis B Virus polyA sequences. The generation of this 
construct is described in International Patent Application No. WO97/00326. The El 
sequences of Ad5 were replaced by corresponding sequences of Ad35 as follows. 
pRSV.Ad35-El (described in Example 5) was digested with EcoRI and Sse8387I and the 
3 kb fragment corresponding to the Ad35-El sequences was isolated from gel. Construct 
pIG.ElA.ElB was digested with Sse8387I completely and partially with EcoRI. The 4.2 
kb fragment corresponding to vector sequences without the Ad5-El region but retaining 
the PGK promoter were separated from other fragments on LMP agarose gel and the 
correct band was excised from gel. Both obtained fragments were ligated resulting in 
P IG.Ad35-El. 

[0125] This vector was further modified to remove the LacZ sequences 
present in the pUCl 19 vector backbone. Hereto, the vector was digested with BsaAI and 
BstXI and the large fragment was isolated from gel. A double stranded oligo was 
prepared by annealing the following two oligos: 

BB1: 5'-GTG CCT AGG CCA CGG GG-3' (SEQ. I.D. NO. _J(SEQ ID NQ.24) and 
BB2: 5'-GTG GCC TAG GCA C-3* (SEQ. I.D. NO. _J(SEQ ID NO:25) . 

[0126] Ligation of the oligo and the vector fragment resulted in construct 
pIG135 (FIG. 4413). Correct insertion of the oligo restores the BsaAI and BstXI sites and 
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introduces a unique Avrll site. Next, we introduced a unique site at the 3' end of the 
Ad35-El expression cassette in pIG135. Hereto, the construct was digested with Sapl and 
the 3' protruding ends were made blunt by treatment with T4 DNA polymerase. The thus 
treated linear plasmid was further digested with BsrGI and the large vector-containing 
fragment was isolated from gel. To restore the 3' end of the HBVpolyA sequence and to 
introduce a unique site, a PCR fragment was generated using the following primers: 
270F: 5'- CAC CTC TGC CTA ATC ATC TC -3' (SEQ. LP. NO. _)(SEQ ID NO:26) 
and 

270R: 5'- GCT CTA GAA ATT CCA CTG CCT TCC ACC -3' (SEQ. I.D. NO. _J( SEQ 
ID NO:27V 

[0127] The PCR was performed on pIG.Ad35.El DNA using Pwo polymerase 
(Roche) according to the manufacturer's instructions. The obtained PCR product was 
digested with BsrGI and dephosphorylated using Tsap enzyme (LIT), the latter to prevent 
insert dimerization on the BsrGI site. The PCR fragment and the vector fragment were 
ligated to yield construct pIG270 (FIG. 4fl4). 

Ad35-El sequences are capable of transforming rat primary cells 

(01281 Newborn WAG/RIJ rats were sacrificed at 1 week of gestation and 
kidneys were isolated. After careful removal of the capsule, kidneys were disintegrated 
into a single cell suspension by multiple rounds of incubation in trypsin/EDTA (LIT) at 
37 °C and collection of floating cells in cold PBS containing 1% FBS. When most of the 
kidney was trypsinized, all cells were re-suspended in DMEM supplemented with 10% 
FBS and filtered through a sterile cheesecloth. Baby Rat Kidney (BRK) cells obtained 
from one kidney were plated in 5 dishes (Greiner, 6 cm). When a confluency of 70-80% 
was reached, the cells were transfected with 1 or 5 ugr DNA/dish using the CaP0 4 
precipitation kit (LIT) according to the manufacturer's instructions. The following 
constructs were used in separate transfections: pIG.ElA.ElB (expressing the Ad5-El 
region), pRSV.Ad35-El, pIG.Ad35-El and pIG270 (expressing the Ad35-El region). 
Cells were incubated at 37 °C, 5% C0 2 until foci of transformed cells appeared. Table III 
shows the number of foci that resulted from several transfection experiments using 
circular or linear DNA. As expected, the Ad5-El region efficiently transformed BRK 
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cells. Foci also appeared in the Ad35-El transfected cell layer although with lower 
efficiency. The Ad35 transformed foci appeared at a later time point: ~2 weeks post 
transfection compared with 7-10 days for Ad5-El. These experiments clearly show that 
the El genes of the B group virus Ad35 are capable of transforming primary rodent cells. 
This proves the functionality of the Ad35-El expression constructs and confirms earlier 
findings of the transforming capacity of the B-group viruses Ad3 and Ad7 (Dijkema, 
1979). To test whether the cells in the foci were really transformed, a few foci were 
picked and expanded. From the 7 picked foci, at least 5 turned out to grow as established 
cell lines. 

Generation of new packaging cells derived from primary human amniocytes 

[0129] Amniotic fluid obtained after amniocentesis was centrifuged and cells 
were re-suspended in AmnioMax medium (LIT) and cultured in tissue culture flasks at 
37 °C and 10 % CCfe. When cells were growing nicely (approximately one cell 
division/24 hrs.), the medium was replaced with a 1:1 mixture of AmnioMax complete 
medium and DMEM low glucose medium (LTI) supplemented with Glutamax I (end 
concentration 4mM, LIT) and glucose (end concentration 4.5 gr/L, LTI) and 10% FBS 
(LTI). For transfection ~ 5xl0 5 cells were plated in 10 cm tissue culture dishes. The day 
after, cells were transfected with 20 ugr of circular pIG270/dish using the CaP0 4 
transfection kit (LTI) according to manufacturer's instructions and cells were incubated 
overnight with the DNA precipitate. The following day, cells were washed 4 times with 
PBS to remove the precipitate and further incubated for over three weeks until foci of 
transformed cells appeared. Once a week the medium was replaced by fresh medium. 
Other transfection agents like, but not limited to, LipofectAmine (LTI) or PEI 
(Polyemylenimine, high molecular weight, water-free, Aldrich) were used. Of these three 
agents, PEI reached the best transfection efficiency on primary human amniocytes: ~1% 
blue cells 48 hrs. 

Following transfection qfpAdApt35. LacZ 

[0130] Foci are isolated as follows. The medium is removed and replaced by 
PBS after which foci are isolated by gently scraping the cells using a 50-200 ul Gilson 
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pipette with a disposable filter tip. Cells contained in -10 jxml PBS were brought in a 
96 well plate containing 15 \xl trypsin/EDTA (LTI) and a single cell suspension was 
obtained by pipetting up and down and a short incubation at room temperature. After 
addition of 200 jil of the above described 1:1 mixture of AmnioMax complete medium 
and DMEM with supplements and 10% FBS, cells were further incubated. Clones that 
continued to grow were expanded and analysed for their ability to complement growth of 
El -deleted adenoviral vectors of different sub-groups, specifically ones derived from B- 
group viruses, and more specifically from Ad35 or Adl 1 . 

Generation of new packaging cell lines from HER cells 

[0131] HER cells are isolated and cultured in DMEM medium supplemented 
with 10% FBS (LTI). The day before transfection, ~5xl0 5 cells are plated in 6 cm dishes 
and cultured overnight at 37 °C and 10% C0 2 . Transfection is done using the CaP0 4 
precipitation kit (LTI) according to the manufacturer's instructions. Each dish is 
transfected with 8-10 (amgr pIG2 7 0 DNA, either as a circular plasmid or as a purified 
fragment. To obtain the purified fragment, pIG270 was digested with Avrll and Xbal and 
the 4 kb fragment corresponding to the Ad35-El expression cassette was isolated from 
gel by agarase treatment (Roche). The following day, the precipitate is washed away 
carefully by four washes with sterile PBS. Then fresh medium is added and transfected 
cells are further cultured until foci of transformed cells appear. When large enough (>100 
cells), foci are picked and brought into 96-wells as described above. Clones of 
transformed HER cells that continue to grow,, are expanded and tested for their ability to 
complement growth of El -deleted adenoviral vectors of different sub-groups, specifically 
ones derived from B-group viruses, and more specifically from Ad35 or Adl 1. 

New packaging cell lines derived from PER C6 

[0132] As described in Example 5, it is possible to generate and grow Ad35- 
El -deleted viruses on PER.C6 cells with cotransfection of an Ad35-El expression 
construct, e.g., pRSV.Ad35.El. However, large-scale production of recombinant 
adenoviruses using this method is cumbersome because, for each amplification step, a 
transfection of the Ad35-El construct is needed. In addition, this method increases the 
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risk of non-homologous recombination between the plasmid and the virus genome with 
high chances of generation of recombinant viruses that incorporate El sequences 
resulting in replication-competent viruses. To avoid this, the expression of Ad35-El 
proteins in PER.C6 has to be mediated by integrated copies of the expression plasmid in 
the genome. Since PER.C6 cells are already transformed and express Ad5-El proteins, 
addition of extra Ad35-El expression may be toxic for the cells. However, it is not 
impossible to stably transfect transformed cells with El proteins since Ad5-El- 
expressing A549 cells have been generated 

[0133] In an attempt to generate recombinant adenoviruses derived from 
subgroup B virus Ad7, Abrahamsen et al (1997) were not able to generate El -deleted 
viruses on 293 cells without contamination of wt Ad7. Viruses that were picked after 
plaque purification on 293-ORF6 cells (Brough et al, 1996) were shown to have 
incorporated Ad7-E1B sequences by nonhomologous recombination. Thus, efficient 
propagation of Ad7 recombinant viruses proved possible only in the presence of Ad7- 
E1B expression and Ad5-E4-ORF6 expression. The E1B proteins are known to interact 
with cellular as well as viral proteins (Bridge et al, 1993; White, 1995). Possibly, the 
complex formed between the E1B-55K protein and E4-ORF6 which is necessary to 
increase mRNA export of viral proteins and to inhibit export of most cellular mRNAs is 
critical and, in some way, serotype-specific. The above experiments suggest that the El A 
proteins of Ad5 are capable of complementing an Ad7-E1A deletion and that Ad7-E1B 
expression in adenovirus packaging cells on itself is not enough to generate a stable 
complementing cell line. To test whether one or both of the Ad35-E1B proteins is/are the 
limiting factor in efficient Ad35 vector propagation on PER.C6 cells, we have generated 
an Ad35 adapter plasmid that does contain the E1B promoter and E1B sequences but 
lacks the promoter and the coding region for El A. Hereto, the left end of wt Ad35 DNA 
was amplified using the primers 35F1 and 35R4 (both described in Example 4) with Pwo 
DNA polymerase (Roche) according to the manufacturer's instructions. The 4.6 kb PCR 
product was purified using the PCR purification kit (LTI) and digested with SnaBI and 
Apal enzymes. The resulting 4.2 kb fragment was then purified from gel using the 
QIAExII kit (Qiagen). Next, pAdApt35IPl (Example 4) was digested with SnaBI and 
Apal and the 2.6 kb vector-containing fragment was isolated from gel using the 
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GENECLEAN kit (BIO 101, Inc). Both isolated fragments were ligated to give 
pBr/Ad35.1eftITR-pK (FIG.4615). Correct amplification during PCR was verified by a 
functionality test as follows: The DNA was digested with BstBI to liberate the Ad35 
insert from vector sequences and 4 ^ig of this DNA was cotransfected with 4 \ig of NotI 
digested p WE/Ad3 5 .pDC-rlTR (Example 4) into PER.C6 cells. The transfected cells were 
passaged to T80 flasks at day 2 and again two days later CPE had formed showing that 
the new pBr/Ad35.1eftITR-pIX construct contains functional El sequences. The 
pBr/Ad35.1eftITR-pIX construct was then further modified as follows. The DNA was 
digested with SnaBI and HindlH and the 5' Hindll overhang was filled in using Klenow 
enzyme. Religation of the digested DNA and transformation into competent cells (LH) 
gave construct pBr/Ad351efHTR-pIXADE 1 A (FIG. 4716). This latter construct contains 
the left end 4.6 kb of Ad35 except for E1A sequences between bp 450 and 1341 
(numbering according to wt Ad35. FIG. 5 SEO ID NO:44^ and thus lacks the E1A 
promoter and most of the El A coding sequences. pBr/Ad35.1efUTR-pIXADElA was 
then digested with BstBI and 2 \iq of this construct was cotransfected with 6 prngr of 
NotI digested pWE/Ad35 .pIX-rlTR (Example 4) into PER.C6 cells. One 
week following transfection, full CPE had formed in the transfected flasks. 

[0134] This experiment shows that the Ad35-E1A proteins are functionally 
complemented by Ad5-El A expression in PER.C6 cells and that at least one of the Ad35- 
E1B proteins cannot be complemented by Ad5-El expression in PER.C6. It further 
shows that it is possible to make a complementing cell line for Ad35-El -deleted viruses 
by expressing Ad35-E1B proteins in PER.C6. Stable expression of Ad35-E1B sequences 
from integrated copies in the genome of PER.C6 cells may be driven by the E1B 
promoter and terminated by a heterologous poly-adenylation signal like, but not limited 
to, the HBVpA. The heterologous pA signal is necessary to avoid overlap between the 
E1B insert and the recombinant vector, since the natural E1B termination is located in the 
pIX transcription unit that has to be present on the adenoviral vector. Alternatively, the 
E1B sequences may be driven by a heterologous promoter like, but not limited to, the 
human PGK promoter or by an inducible promoter like, but not limited to, the 7xtetO 
promoter (Gossen and Bujard, 1992). Also, in these cases, the transcription termination is 
mediated by a heterologous pA sequence, e.g., the HBV pA. The Ad35-E1B sequences at 
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least comprise one of the coding regions of the E1B-21K and the E1B-55K proteins 
located between nucleotides 1611 and 3400 of the wt Ad35 sequence. The insert may also 
include part of the Ad35-E1B sequences between nucleotides 1550 and 1611 of the wt 
Ad35 sequenc e (SEP ID NO:44) . 

Example 7 

Ad35-based viruses deleted for El A and E1B-21K genes efficiently propagate on Ad5 
complementing cell lines. 

[0135] The generation of Ad35-based viruses that are deleted for El A and 
retain the full El B region is described in Example 6 of this application. Such viruses can 
be generated and propagated on the Ad5 complementing cell line PER.C6. The E1B 
region comprises partially overlapping coding sequences for the two major proteins 2 IK 
and 55K (Bos et al 9 1981). Whereas, during productive wt adenoviral infection, both 
2 IK and 55K are involved in counteracting the apoptose-inducing effects of El A 
proteins, the E1B-55K protein has been suggested to have additional functions during the 
late phase of virus infection. These include the accumulation of viral mRNAs, the control 
of late viral gene expression and the shutoff of most host mRNAs at the level of mRNA 
transport (Babiss et al, 1984, 1985; Pilder et al. 9 1986). A complex formed between 
E1B-55K and the ORF6 protein encoded by the adenovirus early region 4 (Leppard and 
Shenk, 1989; Bridge and Ketner, 1990) exerts at least part of these functions. 

[0136] To analyze which of the El B proteins is required for propagation of 
Ad35-ElA-deleted recombinant viruses on PER.C6 packaging cells, the El B region in 
construct pBr.Ad35.1eftITR-pEXAElA (see Example 6 and FIG. 4316) was further 
deleted. A first construct, pBr.Ad35A21K, retains the full E1B-55K sequence and is 
deleted for E1A and E1B-21K. Hereto, pBr.Ad35.1eftITR-pIXAElA was digested with 
Ncol and BspEl and the 5 KB vector fragment was isolated from agarose gel using the 
GENECLEAN kit (BIO 101, Inc.) according to the manufacturer's instructions. Then a 
PCR fragment was generated with pBr.Ad35.1eftITR-pDCAE 1 A as template DNA using 
the following primers: 

35D21 : 5'- TTA GAT CCA TGG ATC CCG CAG ACT C-3* (SEQ. LP. NO. YSEO 
ID NO:28) and 
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35B3: 5'- CCT CAG CCC CAT TTC CAG-3' (SEQ. LB. NO. ) (SEO ID NO:29V 
Amplification was done using Pwo DNA polymerase (Roche) according to 
manufacturer's recommendations with the addition of DMSO (final concentration 3%) in 
the reaction mixture. The PCR program was as follows: 94°C for 2\ then 30 cycles of 
94°C for 30", 58°C for 30" and 72°C for 45" and a final step at 68°C for 8' to ensure 
blunt ends. 

[0137] This PCR amplifies Ad35-E1B sequences fiom nucl. 1908 to 2528 
(sequence Ad35, FtQr- SSEO ED NO:44) and introduces an Ncol site at the start codon of 
the E1B-55K coding sequence (bold in primer 35D21). The 620 bp PCR fragment was 
purified using the PCR purification kit (Qiagen) and then digested with Ncol and BspEI, 
purified from agarose gel as above and ligated to the above-described NcoI/BspEl 
digested vector fragment to give pBr.Ad35A2 IK (FIG. 4£17). 

[0138] Since the coding regions of the 2 IK and 55K proteins overlap, it is 
only possible to delete part of the 55K coding sequences while retaining 2 IK. Hereto, 
pBr.Ad35.1eftITR-pIXAElA was digested with BglH and the vector fragment was 
religated to give pBr.Ad35A55Kl (FIG. ±918). This deletion removes E1B coding 
sequences from nucl. 2261 to 3330 (Ad35 sequence in FIG. 5 . SEP ID NO:44V In this 
construct the N-terminal 1 15 amino acids are retained and become fused to 21 additional 
amino acids out of the proper reading frame before a stop codon is encountered. The 21 K 
coding region is intact in construct pBr.Ad35A55Kl . 

[0139J A third construct that has a deletion of E1A, 21K and most of the 55K 
sequences was generated as follows. pBr.Ad35.1eftITR-pIX (FIG. 4415) was digested 
with SnaBI and Mfel (isoschizomer of Muni) and the 5' overhang resulting from the 
Mfel digestion was filled in using Klenow enzyme. The 4.4 kb vector fragment was 
isolated from gel using the GENECLEAN kit (Bio 101, Inc.) according to the 
manufacturer's instructions and religated to give construct pBr.Ad35ASM (FIG. SOW). 
In this construct, the Ad35 sequences between nucl. 453 and 2804 are deleted. Thus, 596 
nucl. of the 3' end of Elb-55K are retained. A further deletion of 55K sequences was 
made in construct pBr.Ad35AE 1 A . AE 1 B by digestion of pBr.Ad35.1eftITR-pIX with 
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SnaBI and Bglll, Klenow treatment to fill in the Bglll cohesive ends, and religation. FIG. 
34-20 shows a schematic representation of the above-mentioned constructs. 

[0140] To test whether Ad35-based viruses can be generated with these 
constructs, each of the constructs was cotransfected with NotI digested pWE.Ad35pK- 
rlTR (see A Example 4) onto PER.C6 cells. Hereto, the respective fragments were PCR 
amplified using primers 35F1 and 35R4 (see, Example 4). This PCR amplification was 
done since some of the constructs were difficult to isolate in large enough quantities. In 
this way, equal quality of the different adapter fragments was ensured. For the 
amplification, Pwo DNA polymerase (Roche) was used according to the manufacturer's 
instructions but with DMSO (3% final concentration) added to the PCR mixture. Of each 
template ~ 50 ng DNA was used. The conditions for the PCR were as follows: 94°C for 
2\ then 5 cycles of 94°C for 30", 48°C for 45" and 72°C for 4* followed by 25 cycles of 
94°C for 30", 60°C for 30" and 72°C for 4' and a final step at 68°C for 8\ 

[0141] PCR fragments were generated from pBr.Ad351eftITR-pIX, 
pBr.Ad35.1eftTTR-pIXAElA, . pBr . Ad35A21K, pBr . Ad35A55Kl, 

pBr.Ad35ASM and pBr . Ad35AElAAElB. All fragments were using the PCR 
purification kit (Qiagen) according to manufacturer's instructions and final 
concentrations were estimated on EtBr stained agarose gel using the Eagle Eye II Still 
Video system and EagleSight software (Stratagene) with the SmartLadder molecular 
weight marker (Eurogentec) as reference. 

[01421 PER.C6 cells were seeded at a density of 2.5x1 0 6 cells in a T25 
culturing flask in DMEM containing 10% fetal calf serum (FCS) and lOmM MgS0 4 and 
cultured in a humidified stove at 37°C, 10% CO2. The next day, 3 mg of each of the 
PCR fragments was cotransfected with 5 ^igr NotI digested pWE.Ad35pIX- 
rlTR using LipofectAmine (GIBCO, Life Technologies Inc.) according to the 
manufacturer's instructions. Two days after the transfection, all cells were passed to a 
T80 flask and further cultured. Cultures were then monitored for the appearance of CPE. 
In line with the outcome of previous experiments described in Examples 4 and 6, 
pBr.Ad35.leftTTR.pIX and pBr.Ad35.1efUTR-pIXAE 1 A showed almost foil CPE within 
one week following transfection. Of the fragments with different E1B deletions, only 
pBr.Ad35A21K showed CPE at the same time as the above two fragments. Constructs 
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pBr.Ad35A55Kl, pBr . Ad35ASM and pBr . Ad35AElAAElB did not give CPE at 
all, not even after harvesting by freeze-thawing and re-infection of the crude lysate onto 
fresh PER.C6 cells. 

[0143] From these experiments, it can be concluded that Ad35-E1B-55K, and 
not E1B-21K, is necessary for generation and propagation of Ad35-based viruses on Ad5 
complementing cell lines. Therefore, Ad35-based viruses having a deletion of the El A 
and E1B-21K genes and having the E1B-55K gene or a functional fragment thereof, can 
be grown on Ad5 complementing cell lines. Alternatively, Ad35-based viruses can be 
grown on PER.C6 cells that stably express the full E1B region or the E1B-55K gene, or a 
functional fragment thereof. The Ad35-E1B-55K gene, or functional parts thereof, may 
be expressed from a heterologous promoter like, but not limited to, the human PGK 
promoter, the human cytomegalovirus immediate early promoter (CMV), Rous sarcoma 
virus promoter, etc., and terminated by a heterologous poly adenylation sequence (pA) 
like, but not limited to, the hepatitis B virus poly adenylation sequence (HBVpA) and the 
Simian Virus 40 poly adenylation sequence (SV40pA), etc. As nonlimiting examples, 
PER.C6 cells that express the Ad35-E1B region driven by the E1B promoter and 
HBVpA, PER.C6 cells that express the Ad35-E1B region driven by the human PGK 
promoter and HBVpA and PER.C6 cells that express a functional fragment of Ad35- 
E1B-55K driven by the human PGK promoter and HBVpA are described below. 

Generation ofpIG35BL and pIG35BS 

[0144] We describe the generation of two expression constructs, pIG.35BS 
and pIG.35BL, that both carry the Ad35-E1B genes and a neomycin selection marker. 
The two constructs differ in the length of the fragment containing the El B promoter. In 
35BL, the promoter fragment is longer and includes the 3* end of the El A region (103 
nucl. coding sequence and pA). The E1B region is terminated by the HBVpolyA and the 
neo r gene is driven by a hPGK promoter/HB VpA cassette. 

[0145] pIG.35BL was made as follows. Construct pRSV.Ad35El (described 
in Example 5, FIG. 98) was digested with Nrul and Hindlll and the protruding ends were 
filled in by Klenow treatment. The 7 kb vector fragment was separated from the smaller 
fragment on gel and isolated using the GENECLEAN kit (BIO 101, Inc.). After 
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religation of the DNA and transformation into competent STBL2 cells (Gibco, LTI), 
correct clones were isolated. pIG.35BL (FIG. 3221) contains 273 nucl. upstream of the 
start site of the E1B-21K coding region. 

[0146] pIG.35BS was made in the same way as pIG.35BL except that 
pRSV.Ad35El was digested with Nrul and Hpal (both enzymes leave blunt ends), 
resulting in a shorter fragment upstream of the coding region of E1B-21K: 97 
nucleotides. 

[0147] To generate Ad35-E1B expressing cells, PER.C6 cells were seeded in 
10 cm dishes at lxlO 6 cells/dish. Two days later, cells were transfected with Seal 
linearised constructs. Four dishes were transfected with 1 and four with 2 jig DNA 
(total of 16 dishes; Lipofectamine (Gibco, LTI), no carrier DNA used) according to the 
manufacturer's instructions. The next day, transfected cells received G418-containing 
medium (0.75 mg/ml). Control transfections using LacZ expression constructs (2 jig) 
were stained after 48 hrs and showed a transfection efficiency of -25%. Four days 
following addition of selection medium, untransfected cells started to die and again, three 
days later, clones were becoming visible. A week later, the first clones were picked. 
Transfection with 1 jxg resulted in less and also, initially, smaller clones (total -20 
clones/dish against >50 clones/dish for the transfection with 2 \xg DNA). The positive 
control transfection using 2 \xg pcDNA3 (Invitrogen) resulted in - 50 clones. 

[0148] In total, 120 clones were picked and 107 were succesfully established 
(55 from pIG35BS and 52 from pIG35BL). 

Generation of pIG35Bneo 

[0149] pIG35Bneo is an Ad35-E1B expression plasmid from which the E1B 
genes are expressed from a heterologous promoter (hPGK) and that also contains a 
neomycin resistance expression cassette. To avoid instability of the plasmid due to 
recombination events on homologous sequences, the RSV promoter drives the neo r gene. 
To achieve this, construct pRSVhbv.Neo (described in Example 5, FIG. 4311) was 
digested with Seal and BamHI and protruding ends were filled in using Klenow enzyme. 
The 1070 bp fragment containing part of the Ampicilin gene and the RSV promoter was 
isolated from gel using the GENECLEAN kit (BIO 101, Inc.). Next, pRSVhbvNeo was 
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digested with Seal and EcoRI, blunted with Klenow and the 3.2 kb fragment containing 
the neo gene, HBVpA, vector and part of the Ampicilin gene was isolated as above. The 
two fragments were then ligated to give pRSVneo4 (FIG. 2322). Construct pIG270 (FIG. 
4414, described in Example 6) was then digested with EcoRI and Ncol and sticky ends 
were blunted with Klenow enzyme. The vector-containing fragment was isolated from 
gel as described above and religated to give pIG270delEl A. This construct was digested 
with Avrll and Xbal and protruding ends were filled in using Klenow enzyme. The 2.9 kb 
fragment containing the hPGK promoter and Ad35-E1B sequences was isolated from gel 
as above. Next, pRSVneo4 was digested with Bglll, blunted with Klenow enzyme, 
dephosphorylated and isolated from gel. The blunted Avrll/Xbal Ad35-E1B fragment 
was then ligated with the above prepared pRS Vneo4 vector fragment and resulting clones 
were analysed. One clone that contained both expression cassettes in the same 
orientation was chosen and named pIG35Bneo (FIG. 2423). Detailed analysis of this 
clone revealed that an extra Bgin site was present, probably due to an incomplete Klenow 
reaction (Bglll site at nucl 2949 in FIG. 2423). 

Generation of pIG35. 55K 

[0150] Construct pIG35.55K is similar to pIG35Bneo, however, it lacks the 
coding region of Ad35-E1B-21K. Hereto, both the El A and E1B-21K sequences are first 
deleted from pIG270 as follows: 

[0151] Construct pIG270 is digested with EcoRI, treated with Klenow 
enzyme and purified using a PCR purification kit (Qiagen) according to the 
manufacturer's instructions. The recovered DNA is then digested with Agel and the -5 
kb vector fragment was isolated from gel as above. Next, Ad35-E1B-55K sequences sre 
amplified by PCR on pIG270 template DNA using the following primers: 
35D21: 5'- TTA GAT CCA TGG ATC CCG CAG ACT C-3' (SEQ. I.D. NO. _J(SEQ 
ID NO:28) and 

35B3: 5'- CCT CAG CCC CAT TTC CAG-3' fSEO. LP. NO. V SEO ID NO:29V 
The conditions used for the amplification are as previously described. The PCR fragment 
is purified using the PCR purification kit (Qiagen) and digested with Ncol. Following 
Klenow treatment to fill in the protruding ends, the DNA is further digested with Agel 
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and again column purified. The thus treated PCR fragment is then cloned into the above 
prepared EcoRI/Agel digested vector fragment to give pIG270.AElAA21K. The last 
steps to obtain pIG35.55K (FIG. 2424) are equivalent to the last steps described above for 
the generation of pIG35Bneo, starting with pIG270.AElAA21K instead of 
pIG270.AElA. 

[0152] pIG35.55K is then linearized with Seal and used to transfect PER.C6 
cells as described above. Clones that are resistent to G418 selection are picked and 
analysed for their ability to complement the propagation of El -deleted Ad35 viruses. 



Example 8 

New packaging cell lines for the generation and propagation of El-deleted Ad35-based 
vectors derived from primary human cells. 

[0153] The complete morphological transformation of primary cells by 
adenovirus El genes is the result of the combined activities of the proteins encoded by 
the E1A and E1B regions. The roles of the different El proteins in lytic infection and in 
transformation have been studied extensively (reviewed in Zantema and van der Eb, 
1995; White, 1995, 1996). The adenovirus E1A proteins are essential for transformation 
of primary cells. The El A proteins exert this effect through direct interaction with a 
number of cellular proteins that are involved in regulation of transcription. These include 
the pRB family of proteins, p300/CBP and TATA binding protein. In addition to this, 
El A increases the level of p53 protein in the cells. In the absence of adenovirus E1B 
activity, the rise in p53 levels leads to the induction of apoptosis. Both proteins encoded 
by the E1B region counteract the induction of apoptosis, although by different 
mechanisms. E1B-21K seems to counteract apoptosis in a manner similar to Bcl-2 via 
interaction with the effector proteins downstream in the apoptosis pathway (Han et al, 
1996), whereas E1B-55K functions through direct interaction with p53. Importantly, the 
molecular mechanism by which the E1B-55K proteins of Ad2 and 5 (subgroup C) and 
Adl2 (subgroup A) function in the ability to neutralise p53 may differ. Whereas Ad5 
E1B-55K binds p53 strongly and the complex localises to the cytoplasm, Adl2-E1B-55K 
binds p53 weakly and both proteins are localised in the nucleus (Zantema et al., 1985; 
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Grand et aL 9 1999). Both proteins, however, inhibit the transactivation of other genes by 
p53 (Yew and Berk, 1992). 

[0154] In rodent cells, the activity of El A, together with either E1B-21K or 
55K, is sufficient for full transformation, although expression of both E1B proteins 
together is twice as efficient (Rao et al, 1992; ). In human cells, however, the activity of 
the E1B-55K protein seems to be more important, given the observation that E1B-55K is 
indispensible for the establishment of transformed cells (Gallimore, 1986). 

[0155] Example 6 hereof describes the generation of pIG270. In this 
construct, the Ad35-El genes are expressed from the hPGK promoter and transcription is 
terminated by the HBVpA. The hPGK promoter constitutes a HincII-EcoRI fragment of 
the promoter sequence described by Singer-Sam et al (1984). The HBVpA is located in a 
BamHI-Bglll fragment of the Hepatitis B virus genome (Simonsen and Levinson, 1983; 
see also Genbank HBV-AF090841). As mentioned before, the promoter and 
polyadenylation sequences of the El expression constructs described in this invention 
may be derived from other sources whithout departing from the invention. Also, other 
functional fragments of the hPGK and HBVpA sequences mentioned above may be used. 

[0156] The functionality of pIG270 was shown by transformation of primary 
Baby Rat Kidney cells (BRK). Comparison with an equivalent Ad5-El expression 
construct taught that Ad35-El genes were less efficient in transforming these cells. The 
same has been found for the El genes of Adl2 (Bernards et al> 1982). 

[0157] It is unclear which El protein(s) determine(s) the difference in 
transformation efficiency of El sequences observed for adenoviruses from different 
subgroups. In the case of Adl2, transfection studies with chimeric E1A/E1B genes 
suggested that the efficiency of transformation of BRK cells was determined by the El A 
proteins (Bernards et aL 9 1982). The E1B-55K protein is shown infra to contain 
serotype-specific functions necessary for complementation of El -deleted adenoviruses. 
If these functions are related to the regulation of mRNA distribution or another late viral 
function, it is unlikely that these are involved in the transformation efficiency. 

[0158] Analysis of functional domains in the Ad2 or Ad5-E1B-55K proteins 
using insertion mutants have revealed that functions related to viral replication, late 
protein synthesis and host protein shut-off are not confined to specific domains but are 
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distributed along the protein (Yew et al, 1990). Using the same set of mutants, the 
domains important for interaction with p53 and E4-Orf6 were found to be more 
restricted. In addition to one common binding region (amino acids 262 to 326), p53 
binding was affected by mutations at aa 180 and E4-Orf6 binding was affected by 
mutations at aa 143 (Yew and Berk, 1992; Rubenwolf et al. 9 1997). 

[0159] Altogether, these results indicate that it is difficult to separate the E1B- 
55K functions related to transformation (p53 binding) and late protein synthesis (Orf6 
binding). 

[0160] The invention discloses new El constructs that combine the high 
efficiency of transformation of one serotype with the serotype-specific complementation 
function of another serotype. These new constructs are used to transform primary human 
embryonic retinoblast cells and human amniocytes. 



The generation ofpIG535 f pIG635 and pIG735 

[0161] Construct pIG535 contains the Ad5-E1A region and E1B promoter 
sequences linked to the Ad35-E1B sequences. Hereto, pIG270 (FIG. 4414; see example 
6) was digested with EcoRI and Ncol. The 5.3 kb vector fragment was then isolated from 
gel using the GENECLEAN kit (BIO Inc. 101) according to the instructions of the 
manufacturer. Next, construct pIG.ElA.ElB (FIG. 4412: see example 6) was digested 
with EcoRI and Xbal and the resulting 890 bp fragment was isolated as above. A third 
fragment was generated by PCR amplification on pIG.ElA.ElB using the following 
primers: 

5E1A-F: 5'- GAG ACG CCC GAC ATC ACC TG -3' (SEQ. LP. NO. ) (SEO ID 
NO:30) and 

5E1B-R: 5'- CAA GCC TCC ATG GGG TCA GAT GTA AC -3' (SEQ. LP. NO. 
— ¥SEOIPNO:3n . 

The following PCR program was used: 94°C for 2* followed by 30 cycles of 94°C for 
30", 60 °C for 30" and 72 °C for T, and a final step at 72°C for 10' to ensure blunt ends. 

10162] The resulting 400 bp PCR fragment was digested with Xbal and Ncol. 
After gel isolation as above, the three fragments were ligated and transformed into STBL- 
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2 bacteria. One colony containing all three fragments in the correct order was selected 
and designated pIG535 (FIG. 3625). 

[0163] Construct pIG635 contains the Ad5-E1A and a chimeric Ad5-Ad35- 
E1B region such that the 2 IK sequence is essentially from Ad5 and linked to the Ad35- 
E1B-55K sequences as far as not overlapping with the 2 IK sequences. First, part of the 
Ad5-El sequences are amplified by PCR using pIG.ElA.ElB as template and the 
following primers: 

5AK: 5'- GAG CGA AGA AAC CCA TCT GAG -3' (SEQ. I.D. NO. _J£SEQJD 
NO:32) and 

2155R: 5'- GGT CCA GGC CGG CTC TCG G -3' (SEQ. LP. NO. _)(SEQ ID NO:33) . 
Amplification is accomplished with Pwo DNA polymerase (Roche) according to 
manufacturer's instructions. The 210 bp fragments is then purified from the primer 
sequences using the PCR purification kit (Qiagen). 

[0164] A second PCR fragment is amplified from pIG270 DNA as described 
above but with the following primers: 

2155F: 5'- CCG AGA GCC GGC CTG GAC -3' (SEQ. LP. NO. _J(SEQ ID NO:34) 
and 

35F10: 5'- GCT CTA GAC CTG CAG GTT AGT CAG TTT CTT CTC CAC TG -3' 
(<^n T n NO V SEO ID NO:35\ 

[0165] The 1 .3 kb amplified fragment is purified as above and mixed in a 1 : 1 
molar ratio with the first PCR fragment The mixture is then first subjected to a PCR 
reaction without the addition of primers using Pwo DNA polymerase and the following 
program: 94 °C for T and then 5 cycles of 94°C for 30", 60 °C for 30", 72 °C for 90". 
Subsequently, primers 5AK and 35F10 are added at 0.6 uM concentration after which a 
last PCR amplifies a 1.5 kb fragment. Hereto, temperature was set as follows: 94 °C for 
2\ then 30 cycles of 94 °C for 30", 60°C for 30" and 72 °C for 90", followed by a final 
step at 72°C for 10' to ensure blunt ends. The resulting product is purified using the PCR 
purification kit (Qiagen) as above and digested with Kpnl and Sbfl (isoschizomer of 
Sse8387I). The digested DNA is then isolated from gel using the GENECLEAN kit (BIO 
Inc., 101). Construct pIG.ElA.ElB is digested with Kpnl and Sbfl and the vector- 
containing fragment is isolated from gel as above. This fragment is ligated to the above 
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prepared final PCR product and the ligation mixture is transformed into STBL-2 cells 
(Gibco, LTI) according to manufacturer's instructions. This gives construct pIG635 (Fig. 
3726). 

[0166] In construct pIG735, the border between Ad5 derived sequences and 
Ad35 derived sequences is located more 3* than in construct pIG635. First, a BspEI site 
is introduced in the Ad5 sequence of construct pIG.ElA.ElB without changing the amino 
acid sequence. Hereto, Ad5 sequences from pIG.ElA.ElB are amplified using the 
following PCR primers: 

[0167] 5AK: see abov e TSEO ID NO:32). and Bsp-R: 5'- GCT CTA GAC 
CTG CAG GGT AGC AAC AAT TCC GGA TAT TTA CAA G -3' (SEQ. LD. NO. 
— ¥SEO ID NO :36V Amplification is accomplished using Pwo DNA polymerase 
(Roche) according to the manufacturer's instruction. The following PCR program is 
used: 94°C for T followed by 30 cycles of 94°C for 30", 60 °C for 30" and 72 °C for 
30", and a final step at 72°C for 10' to ensure blunt ends. The resulting 0.6 kb fragment 
is purified as above and digested with Kpnl and Sbfl and ligated to the above described 
KpnI/Sbfl digested pIG.ElA.ElB vector fragment. Selection of colonies after 
transformation of STBL-2 bacteria (Life Techn. Inc.) gives construct pIG.ElA55K. 
PIG.E1A55K is then digested with Sbfl and partially with BspEI. The 6.4 kb Sbfl- 
partial BspEI digested vector fragment is then isolated from gel using the geneclean kit 
(BIO 101, Inc.). Next, pIG270 is digested with BspEI and Sbfl and the resulting 915 bp 
fragment is isolated from gel as above. This fragment is then ligated to the above 
prepared Sbfl/partial BspEI digested pIG.El A55K vector fragment and transformed into 
STBL-2 competent cells. This gives construct pIG735 (FIG. 2827). Clones are analysed 
by restriction enzyme digestion and sequencing to ensure correct ligation of the 
fragments. Constructs pIG535, pIG635 and pIG735 can be used to generate 
complementing cell lines from primary human cells as described in Example 6. 

Example 9 

PER.C6-based complementing cell lines for El -deleted Ad3 5 viruses. 

[0168] PER.C6 cells were seeded in 10 cm culture dishes at a density of 

3x1 0 6 cells/dish in DMEM (Gibco BRL) complemented with FBS (Gibco BRL) up to 
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10% and lOmM MgCb (4.9 M stock solution, Sigma), Two days later, 9 dishes were 
transfected with 1 \ig Seal linearised pIG35.55K DNA (see example 7) and 9 dishes were 
transfected with 1.5 jig Seal linearised pIG35.55K DNA. Separate control dishes were 
transfected with 1 or 1.5 jig Seal linearised pAdApt35.LacZ to monitor transfection 
efficiency and with 1 or 1.5 fxg Seal linearised pcDNA.nlsLacZ. pcDNA.nlsLacZ is a 
pcDNA3-based plasmid (Invitrogen) with the nlsLacZ gene (Bonnerot et al., 1987) driven 
by the CMV promoter. pcDNA.nlsLacZ also contains a neo r expression cassette. As a 
negative control one extra dish was transfected with linearised pAdApt35.LacZ, a 
construct that lacks the neo r selection gene. All transfections were performed with the 
LipofectAmine transfection kit (Invitrogen/Life Technologies) according to 
manufacturers instructions using 5 ml LipofectAmine reagent/jig DNA. Cells were 
incubated for 4 hrs with the transfection mixture after which the medium was replaced 
with PER.C6 culture medium. The next day medium was replaced with culture medium 
containing 0.5 mg/ml G418 (Gibco BRL) except in the two dishes that were transfected 
with 1 or 1.5 ng pAdApt35.LacZ. These latter dishes were used to monitor LacZ 
expression two days following transfection. After X-gal staining of these cultures 
transfection efficiency was estimated at approximately 40% with slightly more blue cells 
in the dish transfected with 1 .5 ng DNA. Selection medium was refreshed twice weekly 
in the remaining transfected dishes. Within two weeks following first addition of 
selection medium most cells in the negative control dish (transfected with 1.5 \ig 
pAdApt35.LacZ) were dead. In the dishes transfected with pcDNA.nlsLacZ cell clones 
were becoming visible. Since the cells transfected with pIG35.55K seemed to be more 
resistent to G418, the concentration was raised to 0.75 mg/ml 3 weeks following 
transfection. Three days and seven days later a total of 196 cell clones were picked from 
the dishes transfected with pIG35.55K and seeded in separate wells of 96-well plates. 

[0169] Cells remaining after colony picking of two 10 cm dishes of the 
transfection with 1 \ig pIG35.55K DNA were trypsinised, pooled and expanded to give 
pool PER55K(1.0) The same was done for two dishes of the 1.5 jig transfection. The 

PER55K(1.0) cell pool was expanded and seeded in 4 T25 flasks at a density of 3.5xl0 6 

cells/flask for transfection to test virus generation. In addition, 3 T25 flasks with parental 
PER.C6 cells were seeded at the same density. pAdApt35.eGFP (an adapter plasmid 
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containing the green fluorescent protein as marker gene; see example 4) was digested 
with Pad to liberate the adenoviral sequences from the plasmid backbone. 
pWE.Ad35.pDC-rITR (see 4 example 4) was digested with NotI to liberate the adenoviral 
sequences from the cosmid backbone. 2 flasks with PER.C6 cells and 2 flasks with 
PER55K(1.0) cells were transfected with 2 ug digested pAdApt35.eGFP and 6 ug 
digested pWE.Ad35.pEX-rITR each. One flask of each cell line was transfected with 8 ug 
pAdApt35.LacZ to monitor transfection efficiency. The remaining flask with 
PER55K(1.0) cells served as a negative control and was treated as the others but did not 
receive the transfection mixture. All transfections were performed with LipofectAmine 
(Invitrogen/Life Techn.) according to manufacturers instructions using for each 
transfection a total of 8 ug DNA and 40 ul LipofectAmine reagent The transfection 
mixture was removed after 4 hrs incubation and fresh culture medium was added. 
Transfections were done the day after seeding of the cells and again two days later cells 
in the T25 flasks were transferred to a T80 flask except for the LacZ control 
transfections. These were stained with X-gal solution after mild fixation. After five hours 
incubation with staining solution, the percentage of blue cells was estimated at 
approximately 90% in both flasks showing that transfection went well for both cell lines. 
Four days following the passage to the T80 flasks the transfected PER55K(1.0) cultures 
showed starting CPE (cytopathogenic effect, indicative of virus replication) with 
approximately 100 events/flask. The untransfected PER55K(1.0) cells were grown 
confluent with no evidence of CPE. In the transfected PER.C6 cultures only three CPE 
events were visible in the confluent monolayer of cells. Again three days later, the 
transfected PER55K(1.0) cultures showed full CPE, with all cells rounded and detached 
in clumbs. In contrast, in the PER.C6 cultures the few events of CPE had not progressed 
and cells were still in monolayer. This confirms earlier observations that generation of 
El-deleted Ad35-based viruses on PER.C6 is very inefficient. Also the untransfected 
PER55K(1.0) cultures showed, as expected, a confluent monolayer with no CPE. The 
cells and medium in the PER55K(1 .0) flasks with full CPE were harvested and subjected 
to two freeze/thaw cycles after which the cell debris was removed by centrifugation at 
3000 rpm for 10 minutes in a table centrifuge. One of the resulting crude lysates was used 
to infect a fresh culture of PER55K(1.0) cells in a T175 flask (1.5 ml/flask). Cells and 
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medium were harvested at full CPE four days later. This shows that infectious virus had 
formed in the initial transfections. GFP expression was confirmed by fluorescent 
microscopy of A549 cells infected with the crude lysate. The crude lysate was then used 
to analyse complementation of this El -deleted Ad35.AdApt.eGFP virus in the individual 

clones as described below. 

[0170] The above-described clones that were picked from the pIG35.55K 
transfected PER.C6 cells were expanded and were functionally tested for the ability to 
sustain replication of Ad35.AdApt.eGFP. Hereto, the clones were seeded at two densities 
in 6-well plates and one day later infected with 15 ml of the above described crude lysate. 
CPE was monitored the day after. Of the 146 clones tested in this way 19 gave full CPE 
at day 2 or 3 and 68 gave full CPE at day 5 or 6. The remaining clones had only partial 
CPE or showed a few non-progressing events. The latter were indistinguishable from 
PER.C6 cells that were taken along as a negative control. 

[0171] Based on these results a selection of 24 clones was made that were 
further screened for the ability to generate recombinant El -deleted viruses following 
transfection of the pAdApt35.GFP adapter plasmid and the large pWE.Ad35.pK-riTR 
cosmid clone. Hereto, clones were plated in T25 flasks and transfected with 2 ug of the 
adapter and 6 fig of the backbone plasmid using LipofectAmine as described above. Two 
days following the transfection, cells were transferred to T80 flasks to prevent 
overconfluency of the cultures. Of the 24 clones 5 gave full CPE three days after passage 
to T80 and another 13 clones gave progressing to full CPE the day after. The r emainin g 6 
clones showed no CPE or only starting. In comparison: routine generation of El -deleted 
Ad5 vectors on PER.C6 cells generally results in full CPE four to six days after transfer 
to T80 flasks. 

[0172) This shows that the new clones efficiently complement El -deleted 
adenovirus vectors. One of the clones (clone #16) described above was used to generate 
and produce multiple batches of El and E1/E3 deleted Ad35 viruses containing different 
transgenes. Hereto, virus in crude lysates resulting from transfections as described above, 
but using different adapter plasmids, were plaque purified on the new cell line. Single 
plaques were tested for transgene activity and then amplified for medium scale 
production in 4-8 triple layer flasks (3x175 cm/flask). Cells were harvested at full CPE 
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and the virus was released and purified as routinely done for adenoviruses and 
in example 1 . The extraction step with freon to remove cellular debris was, however, 
replaced by a centrifugation step. Thus after incubation with Dnasel, the cell debris was 
centrifugated in conical 50 ml tubes (Greiner) at 8000 rpm in a table top centrifuge 
(Beckman Coulter Allegra 21R with fixed angle rotor) for 30 minutes at 4°C. This step is 
repeated in a fresh 50 ml tube untill the supernatant was clear (usually one time). The 
amount of virus particles was determined by HPLC (Shabram et al., 1997). Table IV 
presents the yields after downstream processing of medium scale productions of El- and 
El/E3-deleted Ad35 viruses on triple layer flasks with PER55K clone #16 cells. The 
amount of purified virus particles is comparable with the yields of Ad5-based vectors on 
PER.C6 cells. 

[0173J We conclude that we have generated multiple cell lines that efficiently 
complement fully El -deleted Ad35-based vectors. Thus, Ad35 E1B-55K expression in an 
Ad5 complementing cell line facilitates replication of Ad35 vectors. 

Example 10 

New complementing cell lines from primary cells. 

[01741 Example 8 described the generation of construct pIG535, a hybrid 
Ad5El AAd35 E1B expression plasmid. pCC536s and pIG536 are also hybrid Ad5-Ad35 
El constructs but with the E1A region, E1B promoter and most of the E1B-19K gene 
derived from Ad5 and most of the E1B-55K gene derived from Ad35. Constructs 
pCC536s and pIG536 differ only in the heterologous poly adenylation sequence that 
terminates the E1B transcript: pIG536 has the HBV pA sequence and pCC536s has a 
synthetic pA sequence (SpA). The SpA sequence consists of the upstream sequence 
element (USE) of the human C2 complement gene (Moreira et al., 1995) and the 
synthetic pA sequence (SPA) described by Levitt et al., 1989. 

[0175] The synthetic polyA sequence is build up using the following 

etige^sojigos.: 

C2SPA-1: 5'- CCC TGC AGG GAC TTG ACT CAT GCT TGT TTC ACT TTC ACA 
TGG AAT TTC CCA GTT ATG AAA TTA ATA AAG -3' (SEP ID NO:37) and 
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C2SPA-2: 5'- GTC TAG ACA CAC AAA AAA CCA ACA CAC TAT TGC AAT GAA 
AAT AAA TTT CCT TTA TTA ATT TC A TAA CTG -3 ' (SEP ID NP:381 
Oligonucleotides were mixed at lOuM concentration in lx annealing buffer (lOmM Tris 
HC1 pH 7.5, lOOmM NaCl, lmM EDTA) and, using a PCR machine, the solution was 
heated to 94°C for 5 minutes and then cooled down to 65°C at 0.5°C / second and after 
incubation at 65 °C for 5 minutes further cooled down to 20°C at 0.05 °C / second. 
Subsequently, 10 ul 2mM dNTPs, 0.5 ul 1M MgC12 and 3 ul Klenow fragment (New 
England Biolabs) was added to 87 ul of the annealed sample and the mixture was 
incubated at room temperature for 30 minutes. 1 ul of the annealed and Klenow treated 
sample was then amplified using the following primers: 
C2for: 5'- CGG GAT CCC CTG CAG GGA CTT GAC -3' (SEP ID NP:39) 

and 

SPArev: 5'- TTG CGA CTT AAG TCT AGA CAC ACA AAA AAC C -3' (SEP ID 
NP:40) using Pwo DNA polymerase (Roche) according to manufacturers instructions but 
with addition of DMSP (Sigma) to a final concentration of 3%. The PCR program was 
set at 94°C for 2 minutes, followed by 30 cycles of (94 °C for 30", 55°C for 30" and 
72°C for 20"). Where in this document PCR programs are described ' means time in 
minutes and " means time in seconds. The amplified DNA was then purified using the 
QIAquick PCR purification kit (Qiagen) and digested with Xbal and Sbfl. The digested 
product was then again purified with the PCR purification kit to remove the small 
digested ends. Construct pIG270 was also digested with Xbal and Sbfl (isoschizomer of 
Sse8387I) and the resulting 5.9 kb vector containing fragment was isolated from gel 
using the GeneClean fl kit (BiolOl, Inc). The treated vector and PCR insert were then 
ligated to give pCC271 (Figw^HOJi). pCC271 thus contains the PGK promoter, the 
Ad35 El region (nucl. 468 to and including 3400 from Ad35 sequence in example 3 and 
Sgwft- SSRO ID NO:44) and the synthetic pA (SpA). The synthetic pA sequence was then 
also cloned into the construct pIG535 as follows. 

[0176] pIG535 was digested with EcoRI, PstI and Seal (All enzymes from 
New England Biolabs digested in NEB buffer 3) and the 3 kb insert corresponding to 
chimeric Ad5-Ad35 El region was purified using the GeneClean II kit (Bio 101, Inc.). 
Construct pCC271 was digested with EcoRI and PstI and the 3 kb vector fragment 
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containing the SpA and PGK promoter was isolated as above. Both isolated fragments 
were ligated and transformed into STBL-2 competent cells (Invitrogen/LifeTechnologies) 
to give pCC535s (Figwe-30Fia^9). pCC535s contains the same Ad5-Ad35 El 
sequences as pIG535 however, a different pA sequence. 

[01771 For the construction of pCC536s, a subclone was made with the new 
hybrid E1B sequences. Hereto, Ad5 E1A/E1B21K sequences were amplified using the 
primers 

5AK: 5'- GAG CGA AGA AAC CCA TCT GAG- 3' (SEP ID NO:32) and 
2155R: 5'- GGT CCA GGC CGG CTC TCG fi-V (SEP ID NO:33) with pIG.El AE1B 
(see, example 6 and F4gufe-43FIOi2) as template DNA using Pwo DNA polymerase 
(Roche) according to manufacturers instructions and in addition a final concentration of 
3% DMSP. The program was set at: 94°C for 2' followed by 30 cycles of (94°C for 30", 
58°C for 30" and 72°C for 30") and ended with 68°C for 8'. This resulted in a 210 bp 
fragment corresponding to nucl. 2022-2233 of the Ad5 sequence. A second PCR was 
performed on pCC271 with primers 

2155F: 5'- CCG AGA GCC GGC CTG GAC C.-V (SEPIDNG:4n and 

35F10: 5'- GCT CTA GAC CTG CAG GTT AGT CAG TTT CTT CTC CAC TG-3' 

(SF.PIDNP:2n . 

[0178] The same PCR program was used but now with an elongation time of 
90". The resulting 1.3 kb fragment corresponds to nucl. 2112 to 3400 of the Ad35 
sequence with an Sbfl site at the 3'end. Note that primers 215SF (SEP ID NP:41) and 
*>i<;< re (FSO ID NG:33^ are fully complementary allowing assembly of the two 

fragments as follows: 

[0179] Both PCR fragments were purified from gel using the Qiagen gel 
extraction kit. Aliquots of the purified samples were then mixed in equimolar ratio and 
used as template for an assembly PCR amplification with primers 5AK (SEP ID NQ:32) 
and 35F10jCSEP_JDNPj21} with Pwo DNA polymerase as above using the program 

settings: 

94°C for 2\ and 5 cycles of (94°C for 30", 60°C for 30" and 72°C for 2') followed by 
25 cycles of (94°C for 30", 58°C for 30" and 72 °C for 90"). The resulting 1.5 kb 
fragment was purified from gel using the QIAquick gel extraction kit (Qiagen), ligated to 
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the pCR-Script/Amp cloning vector (Stratagene) and transformed into DH5a competent 
cells (Invitrogen/Life Technologies) resulting in pCR535ElB (F4g*Fe^FIO30). This 
construct was checked by restriction analysis and sequencing to confirm correct 

amplification of target sequences. 

[0180] pCR535ElB was then digested with NotI and protruding ends were 
made blunt with Klenow fragment The DNA was then purified using the QIAquick PCR 
purification kit (Qiagen) and eluted DNA was digested with Pstl. The 1.5 kb fragment 
containing the chimeric El sequences from the pCR535ElB vector was purified from gel 
using the GeneClean II kit (BiolOl, Inc.). This fragment was ligated to vector pCC535s 
digested with PvuII and Pstl, and transformed into STBL-2 competent cells 
(mvitrogen/Life Technologies) to give pCC2155s (Figwe-^FIOH). To complete the 
pCC536s construct Ad5-El sequences were then cloned into the pCC2155s subclone. 
Hereto, pIG.ElA.ElB was digested with EcoRI and Kpnl and the 1.6 kb fragment 
corresponding to Ad5 E1A and Ad5 E1B 21K (nucl. 459 to 2048 of the Ad5 sequence) 
was isolated from gel using the GeneClean kit pCC2155s was digested with EcoRI and 
Kpnl and the vector containing fragment was also gel purified. Ligation of both isolated 
fragments and transformation into DH10B electrocompetent cells (Invitrogen/Life 
Technologies) resulted in pCC536s (Figwe^FIG^JZ). The hybrid E1B sequences are 
shown in F4gufe-38Fia 37 in more detail. F4G38AFIO_37A shows an alignment of 
protein sequences of E1B-21K in the pCC536s construct with wild type (wt) Ad35 and 
Ad5 sequences. As can be seen most of the E1B-21K protein in pCC536s is derived from 
Ad5 except for the C-terminal 6 amino acids that are identical to Ad35 E1B-21K. Figure 
3& BFIG. 37B shows the same alignment for the E1B-55K proteins. In this case the N- 
terminal amino acids of pCC536s are identical to Ad5 upto aa 65. The remainder is 
identical to Ad35 E1B-55K. Obviously, different hybrid E1B-55K constructs can be 
designed using the general method oulined above whithout departing from the invention. 

[01811 Construct pIG536 was made by replacing a fragment with the SpA in 
pCC536s with the corresponding fragment from pIG270 (example 6, F4gwe-45FIOi4) 
containing the HBVpA. Hereto, pIG270 was digested with Bamffl and Bgll and the 1.8 
kb insert was isolated from gel using the GeneClean II kit (Bio 101, Inc.). pCC536s was 
a-.^oA „Ath the same enzvmes and the 4.8 kb vector containing fragment was purified 
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from gel as above. Ligation of both isolated fragments and transformation into STBL-2 
competent cells (Invitrogen/Life Technologies) gave construct pIG536 (Figure 34F IO, 

33). 

[0182J The generated El constructs were tested in primary baby rat kidney 
(BRK) cells as described in example 6. The results (Table V) confirm earlier observations 
that Ad5-El genes more efficiently transform primary BRK cells than Ad35 El genes. 
The chimeric Ad5-Ad35 El expression constructs, pCC535s and pCC536s, produced 
more transformed colonies than the full Ad35 El constructs, pIG270 and pCC271. 
Furthermore, the use of a synthetic poly adenylation sequence in pCC535s resulted in 
slightly more foci compared to the HBVpA variant pIG535. 

[0183] Human embryonic retinoblast (HER) cells were isolated from the eyes 
of aborted fetuses of 18 and 21 weeks of age. The eyes were brought in a 6 cm dish with 
PBS and cleared from outside tissue. An incision was made to reach the inner side and 
the gray cell layer at the inner back of the eyes containing the retinoblasts, was scraped 
off. This layer was transferred to a 14 ml tube in 2ml of PBS and tissue was allowed to 
sediment after which the PBS was removed. 2 ml trypsin (0.25%, no EDTA, GibcoBRL) 
was added and incubated for 5 minutes at 37°C with occasional swirling. Tissue pieces 
were allowed to sediment and 1 ml trypsin with cells was transferred to a new tube. To 
this tube 4 ml culture medium (DMEM with 10% FCS) was added and the tube was 
stored on ice. The remaining tissue pieces in trypsin were brought in a 6 cm dish and cut 
into smaller pieces. These were, after addition of 2 ml fresh trypsin, again incubated in a 
14 ml tube at 37°C with occasionally swirling. Then this mixture was added to the first 
isolated cells in culture medium and the total was centrifugated at 1000 rpm in a table top 
centrifuge. Supernatant was removed and cells were resuspended in 10 ml of culture 
medium. The isolated HER cells were plated in two 6 cm dishes and incubated at 37°C/ 
10% C02. Upon 90% confluency cultures were split 1:3 and further incubated. This 
procedure was repeated until enough dishes were obtained to be used for transfection and 
further culturing. Transfections were performed at different passage numbers using the 
CaP0 4 cotransfection kit (Invitrogen/Life Technologies) according to manufacturers 
instructions. For each dish (50-70% confluency) 20 ug DNA was used. Initial 
transfections were performed with pIG.ElA.ElB, an Ad5-El expression construct, and 
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with pIG535, the hybrid Ad5-E1A/Ad35-E1B expression construct 2-3 weeks following 
transfection transformed foci became visible in the pIG.ElA.ElB transfected dishes. On 
average 15-20 foci/dish were found in the dishes that were transfected with 
pIG.ElA.ElB. Over 30 clones were picked and transferred to 96-well plates. Upon 
confluency cells were passaged to larger culture plates or flasks and finally viable frozen 
in ampoules in liqN 2 from a T175 flask. All picked clones were established in this way. 
Transformed foci appeared much later in the dishes that were transfected with pIG535, 
the first around five weeks following transfection. On average 3-4 clones were found per 
dish. A total of 46 clones were picked from 7 weeks to 3 months after transfections of 
which 14 were viable and could be passaged multiple times. Of these, 2 clones (clone #45 
and #75) were grown up to a T175 flask and viable frozen in ampoules in liqN 2 . 

[0184] Primary HER cells were also transfected with constructs pCC535s and 
pCC536s. Transfection of pCC535s let to an average of 2 clones/dish and a total of 50 
clones were picked. Of these picked clones 2 could be established. From the transfection 
with pCC536s, at least one clone could be established. 

[01851 The above-described experiments show that primary HER cells can be 
transformed with hybrid Ad5-Ad35 El sequences. The efficiency of transformation was 
lower than obtained with the complete Ad5 El region. We then tested whether the new 
cell lines could complement recombinant Ad35-based El-deleted vectors. Hereto, the 
clone #45 that was obtained from the pIG535 transfection was seeded in T25 flasks at a 
density of 7x10 s cells/flask and infected with Ad35.AdApt.eGFP virus (see example 9) at 
a multiplicity of infection (moi) of 5 and 25 virus particles/cell. Full CPE was seen at 
days 4 and 5 for the moi 25 and 5 respectively. As a comparison parallel cultures of clone 
#45 cells that were infected with Ad5.AdApt.eGFP viruses gave full CPE at days 7 and 8 
for moi 25 and 5 respectively. The initial infection efficiency was comparable for Ad5 
and Ad35 viruses, -80% (moi=5) and -95% (moi=25) of the cells were infected with 
GFP virus one day following infection as measured by fluorescence microscopy. Cells 
from clone #75 were seeded in a 6-well plate at a density of 2x1 0 6 cells/well and infected 
with Ad35.AdApteGFP or Ad5.AdApt.eGFP at moi 5 (VP/cell). Again initial infection 
efficiency was comparable for both viruses. Full CPE was observed at day 4 in case of 
Ad35.AdApt.eGFP infection whereas Ad5.AdApt.eGFP infected clone #75 cells gave full 
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CPE on day 7. The difference in replication efficiency on Ad35 complementing cells 
between Ad35 and Ad5 recombinant vectors is even more clear when virus is generated 
by plasmid transfection. This is exemplified by the following transfection experiment 
Clone #45 cells were seeded in T25 flasks at a density of 3.5x1 0 6 cells and transfected 

three days later using LipofectAmine reagent (Invitrogen/Life Technologies) according to 
manufacturers instructions and described above. 2 \xg pAdApt35.eGFP adapter plasmid 
digested with PacI was cotransfected with 6 *ig pWE.Ad35.pEX-rITR or pWE.Ad35.pDC- 
rITRAE3 backbone cosmid digested with Notl. 2 \ig pAdApt.eGFP (Ad5 adapter plasmid, 
described in WO 00/70071) digested with PacI was cotransfected with 6 jig 
pWE.Ad5.AflII-rITRsp (Ad5 backbone plasmid, described in WO 00/70071) also 
digested with PacI. One T25 was not transfected and served as a negative control. One 
day later transfection efficiencies were monitored by fluorescent microscopy and 
estimated at 10-15% in all eGFP transfections. Three days following transfection cells 
were transferred to T80 flasks and further incubated at 37°C/10%CO2. Again three days 
later CPE events were becoming visible in the cultures transfected with the 
pAdApt35.eGFP and the pWE.Ad35pDt-rITR+ or - E3. The transfections with the E3- 
deleted backbone contained more green fluorescent cells and more CPE events. The 
transfection with Ad5 plasmids showed only around 20% green fluorescent cells, of 
which most were dying, and no CPE events. Two days later this difference had become 
bigger since cultures transfected with the pAdApt35.eGFP and the pWE.Ad35pDC- 
rITRAE3 clearly showed 80% CPE and cultures transfected with the pAdApt35.eGFP 
and the p WE. Ad3 5pDC-rITR constructs showed progressing CPE events. The Ad5 
transfected culture did not show any progression. Table VI summarizes these results. 

[0186] We conclude that the new complementing cell lines described above 
efficiently sustain replication of El deleted Ad35-based viruses and that the generation 
and replication of El deleted Ad5-based viruses is less efficient. Apparently, also Ad35- 
E1B55K proteins do not form a functional complex with Ad5-E40rf6 proteins. Thus the 
serotype specificity for complementation is now also shown for recombinant Ad5 vectors 
on Ad35 packaging cells. 
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Example 1 1 

Generation ofpWE.AdpIX-rITRAE3. 

[0187] The early region-3 of human adenoviruses contains multiple coding 
regions for proteins that interfere with the host immune response to adenoviral infection. 
When adenoviral vectors are used as vaccine carrier such interference is unwanted. 
Therefore, we constructed an Ad35 backbone cosmid lacking the E3 region. 

[0188] Hereto, construct pBr.Ad35.PRn ( Figure 35 F IG. 34: described in 
example 13 in publication EP 1 054 064 Al) was digested with StuI and Mlul and the 
17.3 kb vector fragment was purified from low melting point (LMP) gel using agarose 
enzyme (Roche) according to manufacturers instructions. Next, a PCR fragment was 
generated on pBr.Ad35.PRn using primers: 

35E3for: 5'- AAT GAC TAA TGC AGG TGC GC-3' (SEP ID NO:42^ a nd 
35E3rev: 5'- CGA CGC GTT GTA GTC GTT GAG CTT CTA G-3' (SEO ID NO:43V 
For the amplification Pwo DNA polymerase (Roche) was used according to 
manufacturers instructions and program set at: 94°C for 2\ 30 cycles of (94°C for 30", 
58°C for 30"'and 72°C for V) and a final incubation at 68°C for 8'. The 833 bp PCR 
product was purified using the QIAquick PCR purification kit (Qiagen) and digested with 
Mlul and StuI. The digested DNA was purified from gel using the QIAquick gel 
extraction kit (Qiagen). Both isolated fragments were ligated and transformed into DH5a 
competent cells (Invitrogen/Life Technologies) to give pBr.Ad35.PRnAE3 (figure 
3 6FIG. 35) . The plasmid was checked by restriction analysis and sequencing of the PCR 
amplified insert The E3 deletion was then cloned into the pWE.Ad35.pDC-rITR cosmid 
backbone. Hereto, p WE. Ad3 5 .pDC-rlTR (see example 4 and Figure 8 F IG. 7) was 
digested with PacI and the DNA was purified by precipitation with isopropanol and 
washing with 70% EtOH. Following resuspension in milliQ water, the DNA was digested 
with Swal and the 22.8 kb vector containing fragment was purified from LMP gel using 
agarase enzyme as above. Construct pBr.Ad35.PRnAE3 was digested with PacI and Swal 
in the same manner and the 16.6 kb fragment was also isolated using agarase enzyme. 
Both isolated fragments were ligated using 0.5-0.6 jig of each fragment. Ligated 
fragments were then packaged using X-phage packaging extracts (Stratagene) according 
to manufacturers instructions and mixed with STBL-2 cells. Bacteria were plated on 
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LB+Amp plates and resulting colonies were analyzed for the presence of the correct 
construct This gave construct pWE.Ad35.pDC-rITRAE3 ( Figure 3 7F IG. 36) . The E3 
deletion extends from nucl. 27648 to 30320 of the Ad35 sequence (example 3) and thus 
spans a 2.6 kb region. 

[0189] Cotransfection of NotI digested pWE.Ad35.pDC-rITRAE3 and pIPsp-1 
digested pAdApt35.eGFP onto PER55-clone #16 cells (see example 9) as described 
above gave rise to GFP expressing Ad35-based viruses. Upon isolation of viral DNA 
from these viruses, PGR amplification of the E3 region showed that the viruses were 
deleted for 2.6 kb of E3 sequences as expected. 
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Table I: 



Serotype 


1 Elution [NaCl] mM 


VP/ml 


CCID50 


logio VP/CCID50 
ratio 


1 


1 597 


8.66xl0 19 


5.00xl0 7 


3.2 


2 


1 574 


1.04x10" 


3.66x10" 


0.4 


3 


1 131 


1.19x10" 


1.28xl0 7 


4.0 


4 


| 260 


4.84x10" 


2.50x10* 


3.3 


5 


1 533 


5.40x10" 


1.12xlO l ° 


1.7 


6 


1 477 


1.05x10" 


2.14xl0 10 


1.7 


7 


| 328 


1.68x10" 


2.73x10" 


2.4 


9 


1 379 


4.99x10" 


3.75xl0 7 


4.1 


10 


387 


8.32x10" 


1.12x10' 


3.9 


12 


305 


3.64x10" 


1.46xl0 7 


4.4 


13 


231 


4.37x10" 


7.31x10* 


3.8 


15 


1 443 


5.33x10" 


125x10' 


3.6 


16 


312 


1.75x10" 


5.59x10* 


3.5 


17 


478 


1.39x10" 


1. 45x10* 


3.0 


19 


430 


8.44x10" 


8.55xl0 7 


4.0 


20 


156 


1.41x10" 


1.68xl0 7 


3.9 


21 


437 


3.21x10" 


1.12x10* 


3.5 


22 


365 


1.43x10" 


5.59xl0 7 


3.4 


23 


132 


2.33x10" 


1.57xl0 7 


4.2 


24 


405 


5.12x10" 


427x10* 


4.1 


25 


405 


724x10" 


5.59xl0 7 


4.1 


26 


356 


1.13x10" 


1.12x10* 


4.0 


27 


342 


2.00x10" 


1.28x10* 


4.2 


28 


347 


2.77x10" 


S.OOxlO 7 


4.7 


29 


386 


2.78x10" 


2.00xl0 7 


4.1 


30 


409 


1.33x10" 


5.59x10* 


3.4 


31 


303 


8.48x10'° 


2.19xl0 7 


3.6 


33 


302 


1.02x10" 


1.12xl0 7 


5.0 


34 


425 


1.08x10" 


1.63x10" 


0.8 


35 


446 


3.26x10" 


125x10" 


1.4 


36 


325 


926x10" 


3.62x10" 


3.4 


37 


257 


5.86x10" 


2.8x10* 


3.3 


38 


337 


3.61x10" 


5.59xl0 7 


4.8 


39 1 


241 


3.34x10" 


1.17xl0 7 


4.5 



Continued on next page. 
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Serotype 
# 


Elution [NaCl] mM 


VP/ml 


CCID50 


log, 0 VP/CCID50 
ratio 


42 


370 


1.95xl0 u 


1.12x10" 


4.2 


43 


284 


2.42x10" 


1.81x10" 


4.1 


44 


295 


8.45x10" 


2.00xl0 7 


4.6 


45 


283 


5.20xl0 u 


2.99xl0 7 


4.2 


46 


282 


9.73x10" 


2.50x10" 


4.6 


47 


271 


5.69x10" 


3.42xl0 7 


4.2 


48 


264 


1.68x10" 


9.56x10" 


3.3 


49 


332 


2.20x10" 


8.55xl0 7 


4.4 


50 


459 


7.38x10" 


2.80x10* 


3.4 


51 


450 


8.41x10" 


1.88x10* 


3.7 



Legend to Table I: 

All human adenoviruses used in the neutralization experiments were produced on 
PER.C6 cells (Fallaux et aL, 1998) and purified on CsCl as described in example 1 . The 
NaCl concentration at which the different serotypes eluted from the HPLC column is 
shown. Virus particles/ml (VP/ml) were calculated from an Ad5 standard. The titer in 
the experiment (CCID50) was determined on PER.C6 cells as described in Example 1 by 
titrations performed in parallel with the neutralization experiment. The CCID50 is shown 
for the 44 viruses used in this study and reflects the dilution of the virus needed to obtain 
CPE in 50% of the wells after 5 days. The ratio of VP/CCID50 is depicted in logio and is 
a measurement of the infectivity of the different batches on PER.C6 cells . 
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Table II. AdApt35.LacZ viruses escape neutralization by human serum. 





Human serum dilution 

no serum lOx 5 Ox 250x 1250x 6250x 


Virus 


AdApt5.LacZ 
moi: 5 VP/cell 


100 % 


0% 


0% 


1% 


40% 


80% 


AdApt35.LacZ 
250 ul crude lysate 


100% 


100 % 


100% 


100% 


100% 


100% 



Table III: The numbers of foci obtained with the different El expression constructs in 

BRK transformation experiments. 
Average # of foci/dish: 



ICo.st.uot 


lugr 


5ugr 


Experiment 1 


pIG.ElA.ElB 


nd 


60 


PIG.E1A.E1B 


nd 


35 




pRSVAd35El 


0 


3 




pIG.Ad35.El 


3 


7 


Experiment 2 


pIG.ElA.ElB 


37 


nd 


pIG.Ad35.El 


nd 


2 


Experiment 3 


PIG.E1A.E1B 


nd 


140 


pIG.Ad35.El 


nd 


20 




PIG270 


nd 


30 











Table IV: Yields of El- and E1/E3- deleted Ad35 viruses on clone #16 cells produced on 
triple layer flasks. 



Virus Scale(Tl 75 III flasks) Total # of Virus Particles after DSP VP/cell 



Ad35.AdApt.eGFP 4 7.5x1 0 11 2500 

Ad35.AE3.AdAptempty 8 2xl0 12 3300 

Ad35.AE3.AdAptLacZ 8 3.8xlO n 600 

Ad35.AE3.AdApt.MV-F 4 8.8x10" 2900 

Ad35.AE3.AdApt.MV-H 8 2.6xl0 12 4250 
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Table V: Transformation efficiencies on BRK cells with different Ad-El expression 
constructs. 



Construct Transfected DNA (ug) # foci per dish 

Experiment 1 pIG.ElA.ElB 5 44 

pIG270 5 0 

pCC271 5 0 

pIG535 5 1 

pCC535s 5 2.5 

Experiment 2 pIG.ElA.ElB 4 15 

pCC271 4 0 

pCC535s 4 3 

pCC536s 4 3 
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SEQUENCE LISTING 



<110> Voqels, Ronald 

Havenqa, Menzo J.E. 

Mehtali, Majid 

<120> Complementing cell lines 



<130> 

^ ^ 


P58204US10 


<140> 


10/002,750 


<141> 


2001-11-15 


<150> 


US 09/713,678 


<151> 


2000-11-15 


<160> 


50 


<170> 


Patent In Ver. 2.1 


<210> 


1 


<211> 


14 


<212> 


DNA 



<213> adenoviridae 
<220> 

<221> misc feature 
<222> (1) . . (14) 
<223> /note^'end" 

<400> 1 

ccaataatat acct Li 



<210> 2 



<211> 21 

<212> DNA 

<213> adenoviridae 

<220> 

<221> misc feature 
<222> (1) . . (21) 
<223> /note="3 , end 



<400> 2 

aggtatatta ttqatqatqq q 21 



<210> 3 

<211> 18 

<212> DNA 

<213> adenoviridae 

<220> 

<221> misc feature 
<222> (1)..(18) 

<223> /note=*"Terminal sequence" 
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<400> 3 

catcatcaat aatatacc 



18 



<210> 4 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: oliqo 
ExSalPacF 

<220> 

<221> misc feature 
<222> (1) . . (47) 

<400> 4 

tcgatgqcaa acagctatta tqqqtattat qqqttcqaat taattaa 47 



<210> 5 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; oliqo 
ExSalPacR 



<220> 

<221> misc feature 
<222> (1) . . (47) 

<400> 5 

tcqattaatt aattcqaacc cataataccc ataataqctq tttqcca 



<210> 6 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer 
PCLIPMSF 

<220> 

<221> misc feature 
<222> (1) . . (42) 

<400> 6 

ccccaattqq tcqaccatca tcaataatat accttatttt qq 



<210> 7 



71 



c r 



<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer 
pCLIPBSRGI 

<220> 

<221> misc feature 
<222> (1) . . (22) 

<400> 7 

qcqaaaattq tcacttcctq tg 22 



<210> 8 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: oligo 
EcolinJcer+ 



<220> 

<221> misc feature 
<222> (1) . . (37) 

<400> 8 

aattcqqcqc qccgtcgacg atatcgatag cggccgc 



<210> 9 



<211> 


37 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: oligo 
~~ Ecolinker- 



<220> 

<221> misc feature 
<222> (1)..(37) 

<400> 9 

aattgcggcc qctatcgata tcqtcqacqg cgcgccg 



<210> 10 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
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oligonucleotide HindXba+ 

<220> 

<221> misc feature 
<222> (1) . . (49) 

<400> 10 

aqctctaqaq qatccqttaa cqctaqcqaa ttcaccqqta ccaaqctta 49 




<210> 11 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide HindXba- 

<220> 

<221> misc feature 
<222> (1) . , (49) 

<400> 11 

ctagtaagct tqqtaccqqt qaattcqcta qcqttaacqq atcctctaq 49 



<210> 12 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 35F1 
<220> 

<221> misc feature 
<222> (1) ■ . (44) 

<400> 12 

cqqaattctt aattaatcqa catcatcaat aatatacctt ataq 44 



<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 35R2 
<220> 

<221> misc feature 
<222> (P.. (33) 

<400> 13 

qqtqqtccta qqctgacacc tacqtaaaaa caq 33 
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<210> 


14 


<211> 


30 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> De scription of Artificial Sequence: 
<220> 

<221> misc feature 
<222> (1) . . (30) 



<400> 14 



•rimer 335F3 




<210> 15 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<220> , ,, ocn , 

<223> Description of Artificial Sequence: primer 435R4 

<220> 

<221> misc feature 
<222> (1) . . (37) 

<400> 15 

r.qqaattctt aattaaqqga aatqcaaatc tqtga< 



<210> 16 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> De scription of Artificial Sequence: 
<220> 

<221> misc feature 
<222> (1)..(34) 



•rimer 535F5 



<400> 16 
raattcqc 



rccqo 



aqtatt' 



ra aaac 



<210> 17 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> £<JtD , 
^223> Description of Artificial Sequence: primer 635R6 
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c 



<220> 

<221> misc feature 
<222> (1) . . (22) 



<400> 17 

cqccaqatcq tctacagaac ag 



22 



<210> 18 



<211> 


23 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 735F7 
<220> 

<221> misc feature 
<222> (1) (23) 

<400> 18 

qaatqctqqc ttcaqttqta ate 23 



<210> 19 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 835R8 
<220> 

<221> misc feature 
<222> (1) ■ . (42) 



<210> 20 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 135F11 
<220> 

<221> misc feature 
<222> (1) . . (33) 

<400> 20 

qqqqt accqa attctcqcta qqqtatttat acc 33 



<400> 19 

cqqaattcqc qgccqcattt aaatcatcat caataatata cc 



42 



75 



( 



<210> 21 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 235F10 




<220> 

<221> misc feature 
<222> (1) . ■ (38) 

<400> 21 

qctctaqacc tgcagqttaq tcaqtttctt ctccactg 



<210> 22 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 3HBV-F 
<220> 

<221> misc feature 
<222> (1) (27) 

<400> 22 

qqctctagag atccttcqcq qqacqtc 



<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 4HBV-R 
<220> 

<221> misc feature 
<222> (1)..(26) 

<400> 23 

qqcqaattca ctqccttcca ccaagc 



<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide 1BB1 
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r 



c 



<220> 

<221> misc feature 
<222> (1) . . (17) 



<400> 24 

qtqcctaqqc cacgggg 



17 



<210> 25 
<211> 13 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; 
oligonucleotide 2BB2 

<220> 

<221> misc feature 
<222> (1) . , (13) 

<4Q0> 25 

qtqqcctaqq cac 13 

<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 3270F 
<220> 

<221> misc feature 
<222> (1) . . (20) 



<210> 27 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 4270R 
<220> 

<221> misc feature 
<222> (1) . . (27) 

<400> 27 

qctctagaaa ttccactgcc ttccacc 27 



<400> 26 



cacctctqcc taatcatctc 



20 
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<210> 28 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer 135D21/ 
535D21 



<220> 

<221> misc feature 
<222> (1) . . (25) 

<400> 28 

ttaqatccat qqatcccqca qactc 



<210> 29 



<211> 


18 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
235B3/635B3 

<220> 

<221> misc feature 
<222> (1) . . (18) 

<400> 29 

cctcaqcccc atttccaq ; 18 



<210> 30 



<211> 


20 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer 15E1A-F 
<220> 

<221> misc feature 
<222> (1) . . (20) 

<400> 30 

qaqacqcccq acatcacctq 



<210> 31 



<211> 


26 


<212> 


DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence; primer 25E1B-R 
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c 



<220> 

<221> raise feature 
<222> (1) . . (26) 



<400> 31 



caaqcctcca tqggqtcaqa tgtaac 



26 



<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
45AK/5AK 

<220> 

<221> misc feature 
<222> (1) . . (21) 

<400> 32 

qaqcqaaqaa acccatctga g 21 



<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; primer 
52155R/2155R 

<220> 

<221> misc feature 
<222> (1) . . (19) 



<21Q> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 62155F 
<220> 

<221> misc feature 
<222> (1) . . (18) 

<400> 34 

ccqaqaqccq qcctqqac _ 



<400> 33 

qqtccaqqcc qqctctcqq 



19 
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<210> 


35 


<211> 


38 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
735F10/35F10 

<220> 

<221> ntisc feature 
<222> (1) . . (38) 

<400> 35 

qctctaqacc tqcaqqttaq tcaqtttctt ctccactq 38 



<210> 36 



<211> 


43 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Bsp-R 
<220> 

<221> misc feature 
<222> (1) . . (43) 

<400> 36 

qctctaqacc tqcaqqqtaq caacaattcc ggatatttac aaq 43 



<210> 37 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oligonucleotide C2SPA-1 

<220> 

<221> misc feature 
<222> (1) . ■ (69) 

<4Q0> 37 

ccctqcaqqq acttqactca tqcttqtttc actttcacat gqaatttccc aqttatqaaa 60 
ttaataaag 69 



<210> 38 



<211> 


69 


<212> 


DNA 



<213> Artificial Sequence 



80 



c c 



<220> 

<223> Description of Artificial Sequence; 
oligonucleotide C2SPA-2 

<220> 

<221> misc feature 
<222> (1) . . (69) 

<400> 38 

qtctaqacac acaaaaaacc aacacactat tqcaatqaaa ataaatttcc tttattaatt 60 
tcataactq _ §! 



<210> 39 



<211> 


24 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer C2for 
<220> 

<221> misc feature 
<222> (1)..(24) 

<400> 39 

cqggatcccc tgcaqqqact tqac 



<210> 40 



<211> 


31 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer SPArev 
<220> 

<221> misc feature 
<222> (1) . . (31) 

<400> 40 

ttqcqactta aqtctaqaca cacaaaaaac c 31 



<210> 41 



<211> 


19 


<212> 


DNA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 2155F 
<220> 

<221> misc feature 
<222> (1) . ■ (19) 



81 



c c 



<400> 41 

ccqagagccq qcctqqacc ^ 19 



<210> 42 



<211> 


20 


<212> 


ONA 



<213> Artificial Sequence 
<220> 

<223> Description of Artificial Se<?uence: primer 35E3for 
<22Q> 

<221> misc feature 
<222> (1) . . (20) 

<400> 42 

aatqactaat qcaqqtqcqc 20 



<210> 43 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 35E3rev 
<220> 

<221> misc feature 
<222> (1) . ■ (28) 

<400> 43 

cqacqcqttq taqtcqttqa qcttctaq 28 



<210> 


44 


<211> 


34794 


<212> 


DNA 


<213> 


adenoviridae 


<220> 




<221> 


misc feature 


<222> 


(1) . . (34794) 



<223> /note="Nucleic acid sequence of Ad 35" 



<400> 44 



catcatcaat aatatacctt ataqatgqaa tqqtqccaat atqtaaatqa qqtqatttta 


60 


aaaagtqtqq qccqtqtqqt qattqqctgt gqqqttaacg gttaaaaqqq qcqqcqcqqc 


120 


cqtggqaaaa tgacqtttta tqqqqqtqqa qtttttttgc aaqttgtcqc qqqaaatqtt 


180 


acgcataaaa aggcttcttt tctcacqqaa ctacttaqtt ttcccacqqt atttaacaqg 


240 


aaatgagqta gttttqaccg gatgcaaqtq aaaattgctg attttcqcqc gaaaactaaa 


300 


tgaggaaqtq tttttctqaa taatqtqqta tttatggcag ggtqqaqtat ttqttcaqqq 360 


ccaqgtaqac tttqacccat tacqtqqaqq tttcgattac cgtqtttttt acctqaattt 


420 


ccgcgtaccg tgtcaaagtc ttctgttttt acgtaggtgt cagctgatcq ctaqaatatt 


480 


tatacctcaq gqtttqtqtc aaqaqqccac tcttqagtgc caqcqaqaaq aqttttctcc 540 
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tctqcqccqq cagtttaata ataaaaaaat qagagatttg cgatttctgc ctcaggaaat 600 
aatctctqct gagactqqaa atgaaatatt ggagcttqtg gtgcacgccc tgatggqaqa 660 
cqatccqqag ccacctgtgc agctttttga gcctcctacg cttcaggaac tgtatgattt 720 
aqaqgtaqag ggatcgqaqq attctaatga ggaagctgtg aatggctttt ttaccgattc 780 
tatgctttta gctgctaatq aaggattaga attagatccg cctttggaca ctttcaatac 840 
tccaggqqtq attqtgqaaa gcqqtacagg tgtaagaaaa ttacctgatt tgagttccqt 900 
gqactqtqat ttqcactqct atgaagacgq gtttcctccg agtgatgagg aggaccatqa 960 
aaaqgaqcaq tccatqcaqa ctgcagcggg tgagggagtg aaggctgcca atgttgqttt 1020 
tcagttqqat tgcccgqaqc ttcctqgaca tggctgtaag tcttgtgaat ttcacaqqaa 1080 
aaatactqqa gtaaagqaac tgttatgttc gctttqttat atqaqaacqc actqccactt 1140 
tatttacaqt aaqtgtqttt aaqttaaaat ttaaaggaat atgctgtttt tcacatqtat 1200 
attgagtqtq agttttqtqc ttcttattat aqqtcctgtg tctgatgctg atqaatcacc 1260 
atctcctqat tctactacct cacctcctga tattcaagca cctgttcctg tgqacqtqcq 1320 
caagcccatt cctgtqaaqc ttaagcctgg gaaacgtcca gcagtggaga aacttgaqqa 1380 
cttgttacag ggtgggqacg gacctttgga cttgagtaca cggaaacgtc caaqacaata 1440 
aqtqttccat atccqtqttt acttaaqqtq acqtcaatat ttgtgtgaga gtqcaatqta 1500 
ataaaaatat gttaactqtt cactqgtttt tattgctttt tgggcgggga ctcaqqtata 1560 
taagtagaaq cagacctqtq tqqttaqctc ataqgagctg gctttcatcc atqqaggttt 1620 
gggccatttt ggaagacctt agqaagacta ggcaactgtt agagagcgct tcqqacqqaq 1680 
tctccggttt ttggagattc tggttcgcta gtgaattagc tagggtagtt tttagqataa 1740 
aacaqqacta taaacaaqaa tttqaaaaqt tqttqqtaqa ttqcccaqqa ctttttqaaq 1800 
ctcttaattt gggccatcaq gttcacttta aagaaaaagt tttatcagtt ttagactttt 1860 
caaccccagq taqaactqct qctqctqtgg cttttcttac ttttatatta gataaatqqa 1920 
tcccgcagac tcatttcagc agqqqatacq ttttqqattt cataqccaca gcattqtqqa 1980 
qaacatqqaa qqttcqcaaq atqaqqacaa tcttaqqtta ctqqccagtg caqcctttqq 2040 
qtqtaqcqqq aatcctqaqq catccaccqq tcatqccaqc qqttctqqaq qaqqaacaqc 2100 
aaqaqqacaa cccgagagcc ggcctggacc ctccagtgga ggaggcggag tagctgactt 2160 
qtctcctqaa ctqcaacqqq tgcttactgg atctacqtcc actqqacqqq ataqqqqcqt 2220 
taaqaqqqaq aqqqcatcca qtqqtactqa tqctaqatct qaqttqqctt taaqtttaat 2280 
qaqtcqcaqa cgtcctqaaa ccatttqqtq qcatqaqqtt caqaaaqaqq qaaqqqatqa 2340 
aqtttctqta ttqcaqqaqa aatattcact qqaacaqqtq aaaacatgtt ggttqqaqcc 2400 
aqagqatqat tqqqcqqtqq ccattaaaaa ttatqccaaq ataqctttqa qqcctqataa 2460 
acaqtataaq atcaqtaqac qqattaatat ccqqaatqct tqttacatat ctqqaaatqq 2520 
qqctqaqqtq gtaatagata ctcaagacaa gacagttatt agatgctgca tgatqqatat 2580 
gtqqcctqqa gtagtcggta tggaagcagt cacttttqta aatqttaaqt ttaqqqqaqa 2640 
tqqttataat qqaataqtqt ttatqqccaa taccaaactt atattqcatq qttqtaqctt 2700 
ttttqqtttc aacaatacct qtqtaqatqc ctqqqqacaq gttagtgtac gqqqgtqtaq 2760 
tttctatqcq tqttqqattq ccacaqctqq caqaaccaag agtcaattgt ctctqaaqaa 2820 
atqcatattc caaaqatqta acctqggcat tctqaatqaa qqcqaaqcaa qqqtccqtca 2880 
ctqcgcttct acagatactg gatqttttat tttaattaaq qqaaatqcca qcqtaaaqca 2940 
taacatqatt tqtqqtqctt ccqatqaqaq qccttatcaa atqctcactt qtqctqqtqq 3000 
qcattgtaat atgctgqcta ctgtgcatat tgtttcccat caacgcaaaa aatgqcctqt 3060 
ttttqatcac aatqtqttqa ccaaqtgcac catgcatgca ggtqqqcqta qaqqaatqtt 3120 
tatqccttac caqtqtaaca tgaatcatgt gaaagtgttg ttggaaccag atgccttttc 3180 
cagaatgagc ctaacaggaa tctttgacat qaacacqcaa atctggaaga tcctqaqqta 3240 
tqatqatacq aqatcgaggg tgcqcqcatq cqaatqcqga ggcaagcatg ccagqttcca 3300 
qccqgtqtqt qtagatgtga ccgaagatct cagaccggat catttggtta ttgcccgcac 3360 
tggagcaqaq ttcqqatcca qtqqaqaaqa aactqactaa ggtgagtatt ggqaaaactt 3420 
tqqqgtggqa ttttcaqatq gacagattga gtaaaaattt qttttttctq tcttqcaqct 3480 
qacatqaqtq qaaatqcttc ttttaagggg ggagtcttca gcccttatct gacaqqqcgt 3540 
ctcccatcct qggcaggaqt tcqtcaqaat qttatqqqat ctactqtqqa tqqaaqaccc 3600 
qttcaacccq ccaattcttc aacqctqacc tatqctactt taaqttcttc acctttqqac 3660 
qcaqctqcaq ccgctqccqc cgcctctgtc gccgctaaca ctgtgcttgg aatqqqttac 3720 
tatqqaaqca tcgtggctaa ttccacttcc tctaataacc cttctacact gactcaggac 3780 
aagttacttg tccttttgqc ccaqctgqaq qctttqaccc aacgtctggg tgaactttct 3840 
cagcaggtqq ccgagttqcq aqtacaaact qaqtctqctq tcqqcacqqc aaaqtctaaa 3900 
taaaaaaaat tccagaatca atqaataaat aaacqaqctt qttqttqatt taaaatcaaq 3960 
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tgtttttatt tcatttttcg cgcacggtat gccctggacc accgatctcg atcattgaqa 


4020 


actcggtqga ttttttccag aatcctatag aggtgggatt gaatgtttag atacatgggc 


4080 


attaggccgt ctttggggtg gagatagctc cattgaaggg attcatgctc cggggtagtg 


4140 


ttcrtaaatca cccagtcata acaaggtcgc agtgcatggt gttgcacaat atcttttaqa 


4200 


aataggctqa ttgccacaga taagcccttg gtgtaggtgt ttacaaaccg gttgagctgg 4260 


qaqqqqtqca ttcgaggtga aattatgtgc attttggatt ggatttttaa qttggcaata 


4320 


ttaccaccaa qatcccqtct tqqgttcatq ttatqaagga ctaccaagac ggtgtatccq 


4380 


qtacatttag qaaatttatc gtgcagcttg gatggaaaag cgtggaaaaa tttggagaca 


4440 


cccttgtqtc ctccgagatt ttccatgcac tcatccatga taatagcaat ggggccgtgq 


4500 


qcagcqqcqc gggcaaacac gttccgtggg tctgacacat catagttatg ttcctgagtt 


4560 


aaatcatcat aagccatttt aatgaatttg gggcggagcg taccagattg gqgtatgaat 


4620 


qttccttcqq gccccggagc atagttcccc tcacagattt gcatttccca agctttcaqt 


4680 


tctqagqqtq qaatcatgtc cacctggggg gctatgaaga acaccgtttc gggggcgggg 


4740 


qtqattaqtt qggatgatag caagtttctg agcaattgag atttgccaca tccggtggqq 


4800 


ccataaataa ttccgattac aggttgcagg tggtagttta gggaacggca actgccgtct 


4860 


tctcgaaqca agggggccac ctcgttcatc atttccctta catgcatatt ttcccgcacc 


4920 


aaatccatta qgaggcgctc tcctcctagt gatagaagtt cttgtagtga ggaaaagttt 


4980 


ttcagcqqtt ttagaccgtc agccatgggc attttggaaa gagtttqctq caaaaqttct 


5040 


agtctqttcc acaqttcagt gatgtgttct atqqcatctc gatccagcag acctcctcqt 


5100 


ttcqcqqqtt tggacggctc ctggagtagg gtatgagacg atggqcqtcc aqcqctgcca 5160 
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5280 


acttctqtcq cttggcgccc tgtatgtcgg ccaagtagca gtttaccatg agttcgtagt 


5340 


tqaqcgcctc ggctgcgtgg cctttggcqc gqagcttacc tttggaagtt ttcttgcata 


5400 


ccgggcaqta taggcatttc agcgcataca gcttgggcgc aaggaaaatg gattctgggg 


5460 


agtatgcatc cgcgccgcag gaggcgcaaa caqtttcaca ttccaccagc cagqttaaat 


5520 


ccggttcatt ggggtcaaaa acaagttttc cgccatattt tttgatgcgt ttcttacctt 


5580 


tqqtctccat aagttcgtgt cctcgttgag tgacaaacag gctgtccgta tctccgtaqa 


5640 


ctqattttac aggcctcttc tccagtggag tgcctcggtc ttcttcgtac aggaactctq 


5700 


accactctqa tacaaaggcg cgcgtccagg ccagcacaaa ggaggctatg tgggaggggt 


5760 


agcgatcqtt gtcaaccagq qqgtccacct tttccaaagt atgcaaacac atgtcaccct 


5820 


cttcaacatc caggaatgtg attggcttgt aqqtqtattt cacqtgacct ggggtccccq 


5880 


ctqqqgqqqt ataaaagggg gcggttcttt gctcttcctc actgtcttcc ggatcgctqt 


5940 


ccaggaacqt cagctgttgg ggtaggtatt ccctctcgaa ggcgqqcatq acctctgcac 


6000 


tcaggttgtc agtttctaag aacgaggagg atttgatatt gacagtgccg gttgagatgc 


6060 


ctttcatqag gttttcgtcc atttggtcag aaaacacaat ttttttattg tcaagtttgq 


6120 


tggcaaatga tccatacagg gcgttggata aaagtttggc aatggatcgc atggtttggt 


6180 


tcttttcctt gtccgcgcgc tctttggcgg cgatgttgag ttggacatac tcgcgtgcca 


6240 


qqcacttcca ttcggggaag atagttgtta attcatctgg cacgattctc acttgccacc 


6300 


ctcqattatq caaggtaatt aaatccacac tggtggccac ctcgcctcga aggggttcat 


6360 


tgqtccaaca gagcctacct cctttcctag aacagaaagg gggaagtggg tctagcataa 


6420 


qttcatcqqq agggtctgca tccatggtaa agattcccgg aagtaaatcc ttatcaaaat 


6480 


aqctqatqqq aqtggggtca tctaaggcca tttgccattc tcgagctgcc agtgcgcqct 


6540 


catatqqqtt aaggggactg ccccagggca tgggatgggt gagagcagag gcatacatqc 


6600 


cacagatgtc atagacgtag atgggatcct caaagatgcc tatgtaggtt ggatagcatc 


6660 


qcccccctct gatacttgct cgcacatagt catatagttc atgtgatggc gctaqcaqcc 


6720 


ccqqacccaa gttggtgcga ttgggttttt ctgttctgta gacgatctgg cgaaaqatqq 


6780 


cqtqaqaatt ggaagagatg gtgggtcttt gaaaaatgtt gaaatgggca tgaqqtaqac 


6840 


ctacaqaqtc tctgacaaag tgggcataag attcttgaag cttggttacc agttcqqcqq 6900 


tqacaagtac gtctagggcg cagtagtcaa gtgtttcttg aatgatgtca taacctggtt 


6960 


qqtttttctt ttcccacagt tcgcggttga gaaggtattc ttcgcgatcc ttccaqtact 


7020 


cttctaqcqq aaacccgtct ttqtctgcac ggtaagatcc tagcatgtag aactgattaa 


7080 


ctgccttqta agggcagcag cccttctcta cgggtagaga gtatgcttga gcagcttttc 7140 


qtaqcgaaqc gtgagtaagg gcaaaggtgt ctctgaccat gactttgaga aattqqtatt 


7200 


tqaagtccat gtcgtcacag gctccctgtt cccagagttg gaagtctacc cgtttcttqt 


7260 


aqgcggqqtt gggcaaagcg aaagtaacat cattgaagag aatcttaccg gctctgggca 


7320 


taaaattqcg agtgatgcgg aaaggctgtg gtacttccgc tcgattgttg atcacctqqg 


7380 
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caqctaqqac gatttcgtcg aaaccgttga tgttgtgtcc tacgatgtat aattctatga 


7440 


aacgcqgcgt gcctctgacg tgaggtagct tactgagctc atcaaaggtt aqqtctqtqq 


7500 


aatcaaataa qqcgtagtgt tcgaqagccc attcgtgcag gtgaggattt gcatgtagga 


7560 


atqatqacca aaqatctacc gccaqtqctq tttgtaactq gtcccqatac tqacqaaaat 


7620 


qccggccaat tgccattttt tctggagtga cacaqtaqaa qqttctgggg tcttgttgcc 


7680 


atcaatccca cttgagttta atqqctaqat cgtqqqccat qttqacqaqa cqctcttctc 


7740 


ctaaaaattt catqaccaqc atqaaaqqaa ctaqttqttt gccaaaggat cccatccagg 


7800 


tataaatttc cacatcgtaq qtcaqqaaqa qtctttctqt gcgaqgatga gagccqatcq 


7860 


craaaqaactg qatttcctqc caccaqttgg aqqattqqct gttgatgtqa tqqaaqtaqa 


7920 


aatttctqcq qcqcgccgag cattcgtgtt tgtgcttqta caqacqgccg cagtaqtcqc 


7980 


aacqttqcac qqqttqtatc tcqtgaatga gctqtacctg gcttcccttg acqaqaaatt 


8040 


tcaatqqqaa qccqaqqcct qqcqattqta tctcqtqctc ttctatattc gctgtatcgg 


8100 


cctattcatc ttctgtttcg atggtqqtca tgctgacgaq cccccgcggg aggcaagtcc 


8160 


aaacctcqqc gcgggagggg cggagctgaa ggacgagagc gcgcaggctg gagctgtcca 


8220 


craatcctqag acqctqcqqa ctcaqqttaq taqqtaggga caqaaqatta acttqcatqa 


8280 


tcttttccaq qqcqtqcqqq aqgttcagat gqtacttgat ttccacagqt tcqtttqtaq 


8340 


aaacatcaat qgcttgcagg gttccqtqtc ctttqggcgc cactaccgta cctttqtttt 


8400 


ttcttttqat cqqtqqtggc tctcttgctt cttqcatgct caqaaqcqqt qacqqqqacq 


8460 


cacqccqqqc qgcagcggtt gttccqqacc cqqqggcatq qctqqtagtg gcacqtcqqc 


8520 


crcccrcacacq qqcaqqttct qgtattqcqc tctqagaaga cttgcgtgcg ccaccacqcq 


8580 


tcaattaacq tcttqtatct qacqtctctq qgtgaaaqct accqqccccg tgagcttqaa 


8640 


cctqaaaqaq agttcaacag aatcaatttc ggtatcgtta acggcaqctt qtctcagtat 


8700 


ttcttqtacq tcaccaqaqt tgtcctqqta gqcqatctcc qccatqaact gctcgatttc 


8760 


ttcctcctqa agatctccgc gacccgctct ttcgacggtq qccqcgaggt cattqqaqat 


8820 


acaacccatq aqttqqqaqa atqcattcat qcccgcctcg ttccagacgc ggctgtaaac 


8880 


cacaqccccc tcqgagtctc ttgcgcgcat caccacctga qcqaqqttaa qctccacqtq 


8940 


tctaqtqaaq accqcatagt tgcataqgcg ctgaaaaagg tagttgagtg tggtggcaat 


9000 


qtqttcqqcq acgaagaaat acatgatcca tcgtctcagc ggcatttcgc taacatcgcc 


9060 


caaaacttcc aagcgctcca tggcctcgta gaagtccacg gcaaaattaa aaaactggga 


9120 


atttcqcqcq qacacggtca attcctcctc gagaagacgg atgagttcgg ctatggtggc 


9180 


ccatacttcg cqttcgaagg ctcccgggat ctcttcttcc tcttctatct cttcttccac 


9240 


taacatctct tcttcgtctt caggcggqqq cqqaqqqqgc acqcqqcqac qtcqacqqcq 


9300 


cacqqqcaaa cggtcgatga atcgttcaat gacctctccq cqqcqqcggc gcatqqtttc 


9360 


acrtqacqqcq cqgccqttct cgcqcgqtcg caqaqtaaaa acaccqccqc gcatctcctt 


9420 


aaaqtqqtqa ctqqqaqqtt ctccqtttgg gagggagagg gcgctgatta tacattttat 


9480 


taattqqccc qtaqqqactq cqcqcaqaqa tctgatcgtq tcaaqatcca cqqqatctqa 


9540 


aaacctttcq acqaaaqcqt ctaaccagtc acaqtcacaa ggtaqqctqa qtacqqcttc 


9600 


ttatqqqcqq qqqtggttat gtgttcqqtc tqqqtcttct qtttcttctt catctcqqqa 


9660 


aaatqaqacq atqctgctgg tgatgaaatt aaagtaggca gttctaagac ggcggatggt 


9720 


qqcqaqqaqc accaggtctt tgggtccqqc ttqctggata cgcaggcgat tqqccattcc 


9780 


ccaaqcatta tcctqacatc taqcaaqatc tttgtagtag tcttgcatga gccgttctac 


9840 


aaacacttct tcctcacccq ttctqccatq catacqtqtq aqtccaaatc cgcgcattqq 


9900 


ttataccaqt qccaaqtcaq ctacqactct ttcggcgagq atqqcttgct gtacttgqqt 


9960 


aaaaqtqqct tqaaaqtcat caaaatccac aaagcggtgg taagcccctg tattaatqqt 


10020 


ataagcacaq ttqqccatga ctgaccagtt aactgtctgg tgaccaqqqc qcacgagctc 


10080 


cratqtattta aggcqcgaat aggcgcgggt gtcaaagatg taatcgttgc aggtgcgcac 


10140 


cagatactqq taccctataa qaaaatqcqq cgqtqqttqq cqgtagagag gccatcqttc 


10200 


tataqctqqa qcqccaqqqg cgaqqtcttc caacataagq cqqtqataqc cqtaqatqta 


10260 


cctqqacatc caqqtqattc ctqcqqcggt agtagaagcc cgaggaaact cgcgtacqcq 


10320 


qttccaaatq ttqcgtagcg gcatgaaqta qttcattqta ggcacqgttt gaccagtgaq 


10380 


qcqcqcqcaq tcattqatqc tctataqaca cggaqaaaat gaaaqcqttc agcgactcqa 


10440 


ctccqtaqcc tggaggaacq tgaacqqqtt qggtcgcggt gtaccccggt tcgaqacttq 


10500 


tactcqaqcc qgccggagcc gcggctaacq tqqtattqqc actcccgtct cgacccaqcc 


10560 


tacaaaaatc caggatacgg aatcgaqtcq ttttgctggt ttccgaatgg cagggaaqtq 


10620 


aqtcctattt tttttttttt tttqccqctc agatgcatcc cgtgctqcga cagatgcqcc 


10680 


cccaacaaca qcccccctcg cagcaqcaqc aqcaqcaacc acaaaaqqct qtccctqcaa 


10740 


ctactqcaac tgccqccqtq agcqqtqcqq qacaqcccgc ctatqatctg gacttqqaaq 


10800 
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agggcgaaqq actqgcacgt ctaggtgcgc cttcqcccqa gcggcatccg cqaqttcaac 10860 
tqaaaaaaqa ttctcqcqaq qcqtatqtqc cccaacaqaa cctatttaqa qacaqaaqcq 10920 
qcqaqqaqcc qqaqqaqatq cqaqcttccc qctttaacqc qqqtcqtqaq ctqcqtcacq 10980 
qtttqqaccq aagacgagtq ttqcqaqacq aqqatttcqa aqttqatqaa qtqacaqqqa 11040 
tcaqtcctqc caqqqcacac qtqqctqcaq ccaaccttqt atcqqcttac qaqcaqacaq 11100 
taaaggaaqa qcqtaacttc caaaaqtctt ttaataatca tqtqcqaacc ctqattqccc 11160 
gcqaaqaaqt tacccttqqt ttqatqcatt tqtggqattt qatggaagct atcattcaga 11220 
accctactag caaacctctg accgcccagc tgtttctggt qqtgcaacac agcaqaqaca 11280 
atgaggcttt cagaqaqqcq ctqctqaaca tcaccqaacc cgaqqqqaqa tqqttqtatq 11340 
atcttatcaa cattctacaq aqtatcataq tqcaqqagcg gagcctqqgc ctqqccqaqa 11400 
aqgtagctqc catcaattac tcqqttttqa qcttqqqaaa atattacqct cqcaaaatct 11460 
acaagactcc atacqttccc ataqacaaqq aggtgaagat agatqqqttc tacatqcqca 11520 
tgacgctcaa ggtcttgacc ctqaqcqatg atcttqqqqt qtatcgcaat qacaqaatqc 11580 
atcgcgcggt tagcqccaqc aqqaqqcqcq aqttaaqcqa caqqqaactq atqcacaqtt 11640 
tgcaaagagc tctgactgqa qctqqaaccq aqggtgagaa ttacttcgac atggqaqctq 11700 
acttqcaqtq qcaqcctaqt cqcaqqqctc tqaqcqccqc qacqqcaqqa tqtqaqcttc 11760 
cttacataqa aqaqqcqqat qaaqqcqaqq aqqaaqaqqq cqaqtacttq qaaqactqat 11820 
qqcacaaccc qtqttttttq ctaqatqqaa caqcaaqcac cqqatcccqc aatqcqqqcq 11880 
gcgctgcaga gccagccgtc cggcattaac tcctcqqacq attqgaccca qqccatqcaa 11940 
cqtatcatqq cqttqacqac tcqcaacccc qaaqccttta qacaqcaacc ccaqqccaac 12000 
cqtctatcqq ccatcatqqa aqctqtaqtq ccttcccqat ctaatcccac tcatqaqaaq 12060 
gtcctggcca tcgtgaacgc gttgqtqgag aacaaagcta ttcqtccaqa tqaqqccqqa 12120 
ctqqtataca acgctctctt agaacgcgtg gctcgctaca acaqtaqcaa tqtqcaaacc 12180 
aatttggacc gtatgataac agatgtacgc qaaqccqtqt ctcaqcqcqa aaqqttccaq 12240 
cgtgatgcca acctgggttc gctggtggcg ttaaatgctt tcttgagtac tcaqcctqct 12300 
aatgtgccgc gtggtcaaca qqattatact aactttttaa qtqctttqaq actqatqqta 12360 
tcagaagtac ctcagaqcqa aqtqtatcaq tccqqtcctq attacttctt tcaqactaqc 12420 
aqacaqqqct tgcagacqqt aaatctqaqc caaqctttta aaaaccttaa aqqtttqtqq 12480 
qqaqtqcatq ccccqqtaqq aqaaaqaqca accqtqtcta qcttqttaac tccqaactcc 12540 
cqcctqttat tactqttqqt aqctcctttc accqacaqcq qtaqcatcqa ccqtaattcc 12600 
tatttgggtt acctactaaa cctgtatcgc gaagccatag qqcaaaqtca qqtqqacqaq 12660 
caqacctatc aaqaaattac ccaaqtcagt cqcqctttqq qacaqqaaqa cactqqcaqt 12720 
ttqqaagcca ctctgaactt cttgcttacc aatcggtctc aaaagatccc tcctcaatat 12780 
gctcttactg cggaggaqqa qaqgatcctt aqatatqtqc aqcaqaqcqt qqqattqttt 12840 
ctgatgcaag agggggcaac tccgactgca gcactgqaca tqacaqcqcq aaatatqqaq 12900 
cccagcatgt atgccagtaa ccqacctttc attaacaaac tqctqqacta cttqcacaqa 12960 
gctgccgcta tgaactctga ttatttcacc aatgccatct taaacccqca ctqqctgccc 13020 
ccacctggtt tctacacggq cqaatatqac atqcccqacc ctaatqacqq atttctqtqq 13080 
gacgacgtgg acagcgatgt tttttcacct ctttctgatc atcgcacqtg qaaaaaqqaa 13140 
ggcggtgata gaatgcattc ttctqcatcq ctqtccqgqg tcatqqqtqc taccqcqqct 13200 
gagcccqaqt ctqcaaqtcc ttttcctagt ctaccctttt ctctacacag tqtacqtaqc 13260 
aqcqaaqtqq qtaqaataaq tcqcccqaqt ttaatqqqcq aaqaqqaqta cctaaacqat 13320 
tccttgctca gaccgqcaaq aqaaaaaaat ttcccaaaca atqqaataqa aaqtttqqtq 13380 
qataaaatqa qtaqatqqaa qacttatqct caqqatcaca qaqacgaqcc tqqqatcatq 13440 
qqqactacaa qtaqaqcqaq ccqtaqacqc caqcgccatg acagacaqaq qqqtcttqtq 13500 
tqqqacqatq aqqattcqqc cqatqataqc aqcqtqttqq acttqqqtqq qaqagqaaqq 13560 
qqcaacccqt ttqctcattt qcqccctcqc ttqqgtqqta tqttqtqaaa aaaaataaaa 13620 
aagaaaaact caccaaggcc atggcqacqa qcqtacqttc qttcttcttt attatctqtq 13680 
tctaqtataa tqaqqcqaqt cqtqctaqqc qqaqcqqtqq tgtatccgga qqqtcctcct 13740 
ccttcqtacq aqaqcqtqat qcaqcaqcaq caqqcqacqq cqqtqatqca atccccactq 13800 
gaqqctccct ttqtgcctcc gcgatacctg gcacctacgg agggcagaaa caqcattcqt 13860 
tactcqqaac tqqcacctca qtacqatacc accagqttqt atctqqtqqa caacaaqtcq 13920 
gcggacattg cttctctqaa ctatcaqaat qaccacaqca acttcttqac cacqqtqqtq 13980 
caqaacaatq actttacccc tacqqaaqcc aqcacccaqa ccattaactt tqatqaacqa 14040 
tcqcqqtqqq gcqqtcaqct aaaqaccatc atqcatacta acatqccaaa cqtqaacqaq 14100 
tatatqttta gtaacaaqtt caaaqcqcqt qtqatqqtqt ccaqaaaacc tcccqacqqt 14160 
gctgcagttg ggqatactta tqatcacaaq caqgatattt tggaatatqa qtggttcqag 14220 
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c c 



tttactttgc cagaaggcaa cttttcagtt actatgacta tcgauuLgai: gaacaatgcc 


JL H Z 0 U 


atcataqata attacttgaa agtgggtaga cagaatggag tgcttgaaag tgacattggt 




gttaagttcg acaccaggaa cttcaagctg ggatgggatc ccgaaaccaa gttgatcatg 


1 A Af\C\ 


cctggaqtgt atacgtatga agccttccat cctgacattg tcttactgcc tggctgcgga 


1 A A Cf\ 


qtqqatttta ccqaqaqtcg tttgagcaac cttcttggta tcagaaaaaa acagccattt 


1 a con 


■ ft » ^_ A. . J * -ft ft A ___ ___ A 1 A- |— - A^. ju >hX -«S A— *ftv ^ft» /"V >"™ft X» 

caagaqqqtt ttaaqatttt gtatgaagat ttagaaggtg gtaatattcc ggccctcttg 


1 >i con 
14 joU 


qatqtaqatg cctatgagaa cagtaagaaa gaacaaaaag ccaaaataga agctgctaca 




qctqctqcaq aaqctaaqgc aaacataqtt qccaqcqact ctacaaqqqt tqctaacgct 


14 /Ou 


qqaqagqtca gaqqaqacaa ttttgcgcca acacctqttc cgactgcaga atcattattg 


14 /bU 


qccqatqtqt ctgaaggaac gqacgtgaaa ctcactattc aacctgtaga aaaagatagt 


14o2Q 


aaqaataqaa qctataatgt gttggaagac aaaatcaaca cagcctatcg cagttggtat 


14880 


ctttcgtaca attatggcga tcccgaaaaa gqaqtqcqtt cctqqacatt qctcaccacc 


1 it ft A f\ 

14 940 


tcaqatqtca cctqcqqaqc aqaqcagqtt tactqqtcgc ttccaqacat qatqaaqgat 


15000 


cctqtcactt tccqctccac taqacaaqtc aqtaactacc ctqtqqtqqq tqcaqaqctt 


I0O0O 


atqcccqtct tctcaaaqaq cttctacaac qaacaaqctq tqtactccca qcaqctccgc 


15120 


caqtccacct cqcttacqca cqtcttcaac cqctttcctq aqaaccaqat tttaatccgt 


15180 


ccqccqqcqc ccaccattac caccqtcaqt qaaaacqttc ctqctctcac agatcacgqq 


T f" O ft 

15240 


accctqccqt tqcqcaqcaq tatccqqqqa qtccaacqtq tqaccqttac tqacqccaga 


15300 


cqccqcacct qtccctacqt gtacaaggca ctgqqcataq tcqcaccqcg cqtcctttca 


15360 


aqccqcactt tctaaaaaaa aaaaatqtcc attcttatct cqcccaqtaa taacaccggt 


15420 


tqqqqtctqc qcqctccaaq caaqatqtac qqaqqcqcac qcaaacqttc tacccaacat 


t e ft 0 
15480 


cccqtqcqtq ttcqcqqaca ttttcqcqct ccatqqqqtq ccctcaaqqq ccqcactcgc 


^ p p ft ft 
15540 


qttcqaacca ccqtcqatqa tqtaatcqat caqqtqqttq ccqacqcccq taattatact 


15600 


cctactqcqc ctacatctac tqtqqatqca qttattqaca qtqtaqtqqc tqacqctcqc 


15660 


aactatqctc qacqtaaqaq ccqqcqaaqq cqcattqcca qacqccaccg agctaccact 


15720 


qccatqcqaq ccgcaagagc tctgctacga agaqctaqac qcqtqqqqcq aaqaqccatq 


15780 


cttaqqqcqq ccaqacqtqc aqcttcqqqc qccaqcqccq qcaqgtcccq caqqcaaqca 


^ ^ /> ft ft 
15840 


qccqctqtcq caqcqqcqac tattqccqac atqqcccaat cqcqaaqaqq caatqtatac 


p ft ft ft 
15900 


tqqqtqcqtq acqctqccac cqqtcaacqt qtacccqtqc qcacccqtcc ccctcqcact 


15960 


taqaaqatac tqaqcaqtct ccqatgttgt gtcccagcgg cgaggatqtc caaqcqcaaa 


1 /" ft ft ft 

16020 


tacaaqqaaq aaatqctqca gqttatcqca cctqaaqtct acqqccaacc qttqaaqqat 


^ ^ n ft 
16080 


qaaaaaaaac cccqcaaaat caagcgggtt aaaaaggaca aaaaagaaga ggaagatggc 


^ ^ ft ft 
16140 


gatqatgqqc tqqcqqaqtt tqtqcqcqaq tttqccccac qqcqacgcgt gcaatggcgt 


4 ft ft 

16200 


qqqcqcaaaq ttcqacatqt qttqaqacct qqaacttcqq tqqtctttac acccggcgag 


4 ^ r\ f r\ 

16260 


cqttcaaqcq ctacttttaa qcqttcctat qatqaqqtqt acqqqqatqa tqatattctt 


<« ^ ft ft ft 
16320 


qaqcaqqcqq ctqaccqatt aqqcgagttt qcttatqqca aqcqtaqtag aataacttcc 


16380 


aaqqatqaqa caqtqtcaat acccttggat catgqaaatc ccacccctaq tcttaaaccg 


1 /T ft ft ft 

16440 


qtcactttqc agcaagtgtt acccqtaact ccgcqaacaq qtqttaaacq cqaaggtgaa 


•I zr c ft ft 

16500 


qatttgtatc ccactatqca actqatqqta cccaaacqcc aqaaqttqga ggacqttttq 


16560 


qaqaaaqtaa aaqtqqatcc aqatattcaa cctqaqqtta aaqtqaqacc cattaaqcaq 


1 ^ r ft 
16620 


qtaqcqcctq qtctqggggt acaaactgta gacattaaga ttcccactga aagtatggaa 


16680 


qtqcaaactq aacccqcaaa qcctactqcc acctccactq aaqtqcaaac qqatccatgq 


lo 740 


atqcccatqc ctattacaac tqacgccqcc qqtcccactc qaaqatcccq acqaaaqtac 


lboUU 


ft ft A A ft . ft ft _ ft _ . A A -J — — ^_ X Aft «ft Aa flk 

qqtccaqcaa qtctqttqat qcccaattat qttgtacacc catctattat tcctactcct 


loobO 


qqttaccqaq qcactcqcta ctatcqcaqc cqaaacaqta cctcccqccq tcqccqcaaq 


1 coon 
lby^U 


acacctqcaa atcqcagtcg tcgccgtaga cgcacaagca aaccgactcc cggcgccctg 


lbydo 


qtqcqgcaaq tgtaccqcaa tggtagtgcg gaacctttga cactgccgcg tgcgcgttac 


1 /U4U 


catccgaqta tcatcactta atcaatqttg ccgctgcctc cttgcagata tggccctcac 


1 T1 AA 

1 /1UU 


ttqtcqcctt cqcqttccca tcactqqtta ccqaqqaaqa aactcqcqcc qtaqaaqaqq 


1 /lbO 


qatqttqqqa cgcggaatgc gacgctacag gcgacggcgt gctatccgca agcaattgcg 


1 noon 


qqqtqgtttt ttaccagcct taattccaat tatcgctqct qcaattqqcg cgataccagg 


1 /ZoU 


s/tnf f /«p rr+Tfrfrrrrr^h f a rrnoot" c*Gozi acoarattoa cat t OCT a a aa. aaaacotia^a 


17340 


aataaaaaaa aatacaatgg actctgacac tcctgqtcct qtqactatqt tttcttaqaq 


17400 


atqqaaqaca tcaatttttc atccttqqct ccqcqacacq qcacqaaqcc qtacatqgqc 


17460 


acctqqaqcq acatcqqcac qaqccaactg aacqqqqqcq ccttcaattg gagcagtatc 


17520 


tqqaqcqqqc ttaaaaattt tqqctcaacc ataaaaacat acqqqaacaa aqcttqqaac 


17580 


aqcaqtacaq qacaqqcqct taqaaataaa cttaaaqacc aqaacttcca acaaaaagta 


17640 
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n-f-rrra^rrrffia t" acrntt* enact GatLcaatLaaa crt aa tacratt taactaacca CfactcTtcfcacf 


17700 


aaaaanafa^ apapt-r , rrt , t ,, r* rjrjapppp,ppp ccaocaaccc caaataaaat crcaacrtcrcracf 


17760 

■A. ¥ f W V/ 


/raarraaaf t - ^ pf* t^rrmea pa aa a AP/TAnnf rr^r , 3Pnr*rr't"P ccicci't' CCdClrl tt* tcrcrAAOACT 
(jciOMdclct L LO L>LLLijLL/Q^a aaaai^y ay y l» ^auaav^L>^ ll» u^v«\j uuuuvja «— l. ^■HH oa M a H 


17820 


-i rr< r*i~ rtni~ n crtccicnt' an^ trrA Appfippt" t"Pt" Ate/acre/ aacrcaaccxaa CTCttcroaato 


17880 


n^^anpapha rraporTja^arrp rpraaf actcc accctnnnt aa faaaarrttc fcCAOttcfPAt* 
CCCaLLaLLa y ovvij d Lay L» L>L<Oaa aL*L>yyyy Lya uy aaauv- u l. w u^aytuvjuat 


17940 


^n/^/tf i^a n/»ff /T/faf f f rtOP/*ppf ppp pptrrr'f'npt' a j^»+-rr/^ , t-<TH a p p p<"iP+*+"pf AAP 
CCfaCCCQtCa LCLLyyoLui. yLtuwL<LL>L>L ULuycuyL-ta ^uyuuy L.a^^ oyuLuutaay 


1 ROOO 

lOUvV 


mp4- p4- ppp4* p pprrTraaapp prrt'PfTPont' a pfp»p» o pp4~ far pf* c*CC*Ctaona fflPt" fTt" Pnt" 


18060 


_ , apf rr/vpaaaa fapt"pi"p;aap afTpa^p^Tt"nn p+" p+" APfTPrrt* <T PA A A nt^ P'fr* a 
CCdaauyCyC aC Ly y Uaaaa LdOLutyaat ayuauoy uyy yLLiayy^y u yua.aciyL.yLci 


i qi on 


-» n. ^mmmmm4-m pp4- pp4- +■ 4- a afhaaaf afn pa p+" a pi ppp+" a AP'h+"PTPP+* A+"pt"pt"pt*ai~ 
aaaCyCCytC ycuyCLLLLa aLtaaatauy yay LayL>yL>L laaLL Ly l>l> l aiLLy lyiat 


18180 


.1. n i. /.^ f a m a m r~r /~>rft~ p a^an/^art/^a/i a/rrtaaaaaarr rfaanartrTt 1 r*p f~ ppp4" pn a p Pf 
StyuytCaut aCaCyccytC acaycaycay ayyaaaaaay yaayayy lulj LyLvj LLLjaLLj 


10a.4U 


4- _ y_ 4- 4- _ ^ ff a^af rr/t ppa p p p p a 4* p naf cn~* ^~ n pa a ^ rtrr/T pa ^ araf" p p a p 3 4r 
Ctyay LtaCu tLCaayauyy ccaCCCCatc yauyCLyCLC uaaLyyytat aLa Lyoaua l 


i fi^nn 

lOJUU 


*m *m *m *w *m »± ^ ft /*9 ^ /Y/l^ ^ D/tn 3 P?4* O P P 4* Pf 3 Pf f/^Prtrtflf P 4* P P» A fT4" T* P P7 P^^flPfl^Pap 

CCfCCyyaCaCj yaLyCLLCyy aytacccyay Lccggy ll»llj yuyuaytiuy LLLyuyuLaL 




-_4- r-, +- 4- -i -j4-/^«4- rm pa a a 4" a ap4* 4* 4»apaaa4»ppp appp^appp/P P P a P P P a ppa 
aCfa.C3CC L3.C LtCaatCLyy yaaataaytL LagaaaLCCC aCCytdyLyt uyaLLLaCya 




4_ i- m a mmm/4* a mm m a rtprrrrof p a 4» ^r4" 4* /"^f /"> /t P 4" 1 4" P ^^4"PPPPPf4" 4" /r apppppappa 

LCfLQaCCaCC yaCCyLayCC ayCyyCLCaL yLtycyCLLC qLyLCLgLLy aLLyyyayya 


1 ft A ft fi 


caatacatac tctcacaaay LQCyyiacaC cctyyccgLg ggcyacaaca gaquqeugga 




LaXC/QCCaQC aCCfttCtuly acaLLclgyyy CytyttyyaC ayayytCCCa gLLLCaaaCC 


i A£nn 

X D OUU 


etattctefgt acyCjCutaca acLCLCiyyc tcciaaayyc yctccaaaig cdLCLCddLg 


lODOU 


qattgeaaaa gqcgLaccaa CLgcagcagc cgcaqqcaat ggi.gaaqaag aacaugaaac 


1 PTOfl 


ac/agefagaaa actgetacut acacLUicgc caacgcLCCc geaaaagecg aqgcLcaaat 


lo / OU 


tacaaaaqaq ggcttaccaa LaggtLLCfga yaiLLCayct gaaaacgaar. ctaaacccat 


1 Q Q a n 
loo 4 U 


etatqeagat: aaactttatc agccagaacc ucaaguggga gatgaaacxt ggacugaccu 


i q on n 
107UU 


aqacqqaaaa accgaagagt augqaggcag ggcccuaaag cctactacta acangaaacc 


l070U 


ctgLtacggg tcctaLgcga agectacraa LLtaaaaggL ggtcaggcaa aaccgaaaaa 




ctcggaaccg tcgagrgaaa aaatrqaata tgacattgac aeggaatttt Ltyataaccc 


i. yuou 


ategcaaaga acaaacttca gtcctaaaat tgtcatgtat: gcagaaaatg taggtxtgga 


iy 14 u 


aacgccagac actcaLgtag Lgtacaaacc tggaacagaa gacacaagtL ccgaagcxaa 


1 y^uu 


tttgggacaa cagLCLatgc ccaacagacc caactacatt ggcutcagag ataactttat 


X7Z0U 


tgqactcatg Lactataaca gtacLggraa cargggggTig CLggcLggxc aagegtcuca 




qttaaatgea gLggLtgacL rgcaggacag aaacacagaa ctttct lscc aactcttget 


1 yjo u 


A J _ ■ _ fc - j— w> — — _ — j- _ A _ JM J. riW «W ^M> jm jm JK M dfji JMm^ JMV JM J% jm J| JM JM JM jM% JM 4JM> JM JM JM JMj jm JM>^ JM 

tgactctctg ggcgacagaa ccagatactt tagcatgtgg aatcaggctg tiggacagrra 


1 Q A a rt 


j _ A A _ JMMB «Mk J> J.A« JMMMB M> JM JjM> ^ JM JM M JM JM JjW JM. JM rfW JM JM «W jwlp JM JM J% JM JM JM jW JM JM JM JM jV jJM. JM JM JM JM JM j|n> jm jW 4jV JM> 

tgatcctgat gLacgLgt:t:a tLgaaaatca tggLgrggaa gatgaacttc ccaactattg 




L _ *- J_m Jm jm jm jm jm Jm JM JM jm J. JM jm jm jm jVj> jM JM rmj Am jm jW «)W jm /* JM> jm, j> jm. Jt JM Jk JM JM jW jm jm jm jm jm jW j| jm JM jW jm j jM> jW «W jfM» jam jm jm JM «W JMJ* 

ttttccactg gaeggcatag gtgttccaac aaccayitac aaarcaatag uiccaaargy 




— jm jm - - jt_ — _ j|b> JM JMV *W jm M j|m» «W JM JM JM JM jm JM JM JM JM JM Ip JM JM JM JM jW JM JM JM jW P) P> M AW. J*M J*M j|m> JMt A Jf J4 X* JM JpB> JM JM JM JM JM M JM 

aqaagataat aataattgga aagaacctga agtaaaugga acaagugaqa ucggacaggg 


1 ocon 


JM M JM JM At - JM JW> JM JM JM JM JW JM JM jm JM JM JW JW JM JMV JM Jk JW JW A M Jh Jf J* A J«% f, ^|m jBhA* «?% +• J«f JM jJM JM JM, JM. JV 4W ^W JW J*k ^M JW JW JW JM J»J JW JM 

taatttgttt gecauggaaa ttaacctcca agccaaucia cggcgaagtL icctLtaLtc 


xy oou 


caatgLggct ctgtatctcc cagacLcgLa caaanacacc ccgtccaaxg tcactcttcc 




JM JM JM JJM JM JM JM JM JM JM M JM JM AM AM A* JM JM JM JM JM jW JM JM JM. jW Jm Jk JM JM JM JM J JM — M. JJ J M A 1 JM jM| fJfl JM* J A JM> J JM JM «M J* J«, 4> J, i> A /■ A 1 M JM -J 

agaaaacaaa aacaccTiacg acLacaugaa egggegggug gtgccyccai ctCLagtaga 


1 QQAA 


cacctatgtg aacaLLggug ccag^Lgg^LC teuggatgee auggacaatg tcaacccatt 


1 qq cn 

1 70 OU 


^ — ^ _ — _ M _ x. — — — , — T A- «w mm|i a- A- A* — *~* a 4" /™»4* a 4~ /^r /if> 4~ n4 nArt4 a a P^r^va ^ it 4* 4* a 

caaccaccac cgtaacgCLg yCLtyCytua ccgatctatg ettcegggta acggacgLta 


1 y y<cu 


4_ _4- ^-^^.4-4- 4-/-» MaMa4*aMaaM 4* /vmp4~ ^a a a a a 4* 4* p4~ 4- /^pp4- p4" a a a a a pp 4» pp4* pp4" pf 1 

tQtQCCut lC CaCdtacaag lyCCtCaaaa allClltyci y L taaaaaLC LyLLytLLCL 


1 QQpn 


_ — _ ^ ^ 4- 4> _ M — «f 4> a 4- a rt^ nt rt a a p4* 4" 4rappaappa4- pf /t a a p a 4* pp +■ 4* p+~ a P a Pa p 

cccaggci.ee lacacttatg aguggaacLu Laggaayyat. ytyaacatyy ttctacayag 


OAAAA 
m UU 4 U 


a- A- n n n A- 4- a a /"^/"t a m m^ t~* 4~ a a 4" f^/*t f*x r> a /~tp a f p* a 4" 4r p a p p a m a 4r p a a p p 4" 

ttCCCuCygt aacgacctgc gyy taydLyy cyccaycatc ayLL ucaLyo ycaLCaacci. 




Mf. — A> ..f a p4- f f f f f prtpoa 4"ppp4-papaa pa^PffpftPP appp4-4-^raa n Praf fTPf HPH 

C l a l gc tact i_ llllluulci (.yyuLtaLaa uacuyuL lll cilll l Lyaay LLauyLLyLy 


oni fin 


«*a a 4- m a mm a a 4" pa 4* p a pf* pa4-4-paappa pf appfafpt" ppapp4- a apa 4-MM4-M4*appM 

Qaa tyacacc aaLyaucayi. La tULaaLya LuaLLtauLL y Lay l LaaLa L.yLLULa^uu 


onoon 


m 4- 4» mm4- /vmp a a4*M/-»aappa a 4- a 4- 4- ppp a 4» 4-4* ppa4*4- pp4~ 4-M4-MMpaap4- ppppppp4- 4- 4- 

C3l LCCLgcc aaiycaaCCd alatittLat LLLLauuuLL LL>LLyLaaLL yyyL>yyL>LLL 


onoon 


MaMaMMM4*pp 4» pa 4- 4- 4- a ppa napfnaaaap paaapaaapt" ppp4-p4-4-4-MM pp4- pf- ppa 4- 4- 
cagaggcugg Ltaiitauua yaLiyaaaaL LaaayaaaLL LLLLLuuuyy yy uuwyyaut 




4- <-ra pppp4- ap 4- 4- 4- c\\- m 4- a 4- f* pf ppf- 4- pf- a 4* +"PPPt*aPPt"P; Pf rK t" firft" A PPt" f" pfarptriaa 

LyaCCCCLaC L L L y L L loll l> l y y l l l> l ci l LuuLLa^^ty ^atyy tav^Li. uutou^iycia 


90400 


MMapap4-4-4*4» a a pa a pp4- 4- 4- ppafpafrrt't' f-papf-Mf-f-pa P+- pa PP +" OPfP pf" PPa aaf pa 
CCdCaCtLtL aayaayyLLL oua LL#a Ly l l Ly awuu l llo y uyayuuyy^ ^uyyaaauya 


904fiO 

£. \J t \J\J 


m ^ mm4- 4» a m4* a 4- p4- pp4- a a pp a a 4- 4- 4- pa a a ♦* a a ancnesk P+" p4" pp a 4" pppp a appp+- apa a 
Caggt taCLd tuLULtddLy ddtnyddaL aaayLyuaLU y uyyauyyLy aayyuiauad 




r^rrf' ^ rrr^rr> ^ a 4-ppaapa4- pa ppaaanapt/p; Clt'f'P^ tCTCTta CSCJat CJCtCCf CCaactaPSA 
Ly LdyLLLaa lyuaaucivya L»L»aaay av« i-y yjLk.^Li>\j^ua vayouy vu^y ^woav i>auaa 


20580 


pa4-MMpp4-a4- pappppt*4-Mf- a paf" 4- opapa appraf-apaaa pa 4- PPPa t"f7t* at"+"Pat't"t"t"+" 
CaLCgqLLaL Layyy l l ll«l a^a l tuvay a ayya Lauaaa yatuy^ai.yL a l luq l l l l l 


20fi40 


caaaaacttc cagcccatoa acaggcaqgt ggttgatgag gtcaattaca aagacttcaa 


20700 


ggccgtcgcc ataccctacc aacacaacaa ctctggcttt gtgggttaca tggctccgac 


20760 


catgcgccaa ggtcaaccct atcccgctaa ctatccctat ccactcattq gaacaactqc 


20820 


cgtaaataqt gttaegcaga aaaagttctt gtgtgacaga accatgtqgc geatacegtt 


20880 


ctcgagcaac ttcatgtcta tgggggcect tacagacttg ggacagaata tgctctatqc 


20940 


caactcaqct catgetctgq acatgacctt tgaggtggat cccatggatg agcccaccct 


21000 


gctttatctt ctcttcgaag ttttcgacgt ggtcaqagtg catcagccac accgcggcat 


21060 
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catcqaqqca qtctacctqc qtacaccgtt ctcggccqqt aacqctacca cgtaagaagc 


21120 


ttcttqcttc ttgcaaatag caqctqcaac catgqcctqc qqatcccaaa acqgctccag 


21180 


cqaqcaaqaq ctcagagcca ttgtccaaga cctggqttqc qqaccctatt ttttgggaac 


21240 


ctacqataaq cqcttcccgg ggttcatggc ccccgataag ctcqcctgtg ccattgtaaa 


21300 


tacqgccqqa cqtqaqacqq qgqqaqaqca ctqqttqgct ttcqqttqga acccacgttc 


21360 


taacacctac tacctttttg atccttttqq attctcqqat qatcqtctca aacaqattta 


21420 


ccaqtttqaa tatqaqqqtc tcctqcqccq caqcqctctt qctaccaaqg accgctgtat 


21480 


tacactaaaa aaatctaccc agaccqtqca qqqcccccgt tctqccqcct qcqgactttt 


21540 


ctqctqcatq ttccttcacq cctttqtqca ctqgcctqac cqtcccatqg acggaaaccc 


21600 


caccatgaaa ttgctaactg gaqtgccaaa caacatqctt cattctccta aaqtccagcc 


21660 


caccctgtqt qacaatcaaa aaqcactcta ccattttctt aatacccatt cgccttattt 


21720 


tcqctctcat cqtacacaca tcqaaaqqqc cactgcqttc qaccqtatqg atgttcaata 


21780 


atqactcatq taaacaacqt qttcaataaa catcacttta tttttttaca tqtatcaagg 


21840 


ctctaaatta cttatttatt tacaaqtcga atgggttctq acgaqaatca qaatgacccg 


21900 


caqqcagtqa tacgttqcqq aactgatact tqqqttqcca cttqaattcg gqaatcacca 


21960 


acttqqqaac cqqtatatcq qgcaqqatqt cactccacaq ctttctqqtc agctgcaaag 


22020 


ctccaagcaq qtcagqaqcc gaaatcttga aatcacaatt aqqaccagtg ctctgagcgc 


22080 


aaaaattacg gtacaccqqa ttqcagcact qaaacaccat caqcqacqqa tgtctcacgc 


22140 


ttqccagcac ggtqqqatct qcaatcatqc ccacatccaq atcttcagca ttggcaatgc 


22200 


taaacaaaat catcttqcaq qtctgcctac ccatgqcqqq cacccaatta ggcttgtggt 


22260 


tacaatcaca qtqcaqqggg atcaqtatca tcttggcctq atcctqtctq attcctggat 


22320 


acacqqctct catqaaaqca tcatattqct tgaaaqcctq ctqqqcttta ctaccctcgg 


22380 


tataaaacat cccgcagqac ctqctcgaaa actqqttaqc tqcacaqccq gcatcattca 


22440 


racaacaaca qqcqtcattq ttqqctattt qcaccacact tctqccccaq cqqttttqgq 


22500 


taattttcrat tcqctcqqqa ttctccttta aqqctcgttq tccqttctcq ctqqccacat 


22560 


ccatctcqat aatctqctcc ttctqaatca taatattqcc atqcaqqcac ttcagcttgc 


22620 


cctcataatc attqcaqcca tqaqqccaca acqcacaqcc tqtacattcc caattatqgt 


22680 


aaacaatcta aqaaaaaqaa tqtatcattc cctqcaqaaa tcttcccatc atcqtqctca 


22740 


atatcttatq actaqtqaaa qttaactqqa tqcctcqqtq ctcttcqttt acqtactqgt 


22800 


aacaaataca cttqtattqt tcqtqttqct caggcattaq tttaaaacaq qttctaagtt 


22860 


rottatccaa cctqtacttc tccatcaqca qacacatcac ttccatqcct ttctcccaaq 


22920 


caqacaccaq qqqcaaqcta atcqqattct taacaqtqca qqcaqcaqct cctttagcca 


22980 


aaaaatcatc tttaqcqatc ttctcaatgc ttcttttgcc atccttctca acgatgcgca 


23040 


cqqqcqqqta qctgaaaccc actqctacaa qttqcqcctc ttctctttct tcttcqctgt 


23100 


cttaactqat qtcttgcatg gggatatqtt tqqtcttcct tqqcttcttt ttqqqqqgta 


23160 


tcqqaqqaqq aqqactqtcg ctccqttccq qaqacaqqqa qqattqtgac gtttcgctca 


23220 


ccattaccaa ctgactqtcq qtaqaaqaac ctqaccccac acqqcgacag gtgtttttct 


23280 


tcqqqqqcaq aqqtqgaqqc gattqcqaaq qqctqcqqtc cqacctgqaa qgcggatgac 


23340 


tqqcaqaacc ccttccqcgt tcqqqqqtqt qctccctqtq qcqqtcqctt aactgatttc 


23400 


cttcqcqqct qqccattqtq ttctcctagq caqaqaaaca acaqacatgg aaactcagcc 


23460 


attactatca acatcqccac qaqtqccatc acatctcqtc ctcaqcgacg aqgaaaaqga 


23520 


qcaqaqctta agcattccac cqcccaqtcc tqccaccacc tctaccctaq aagataagga 


23580 


qqtcqacqca tctcatqaca tqcaqaataa aaaaqcqaaa gaqtctqaga cagacatcga 


23640 


qcaagacccq qqctatqtqa caccqqtqqa acacqagqaa qaqttqaaac qctttctaga 


23700 


qaqaqaqqat qaaaactqcc caaaacaqcq aqcaqataac tatcaccaaq atqctggaaa 


23760 


taqqqatcaq aacaccqact acctcataqg qcttqacqqq qaaqacqcgc tccttaaaca 


23820 


tctaqcaaqa cagtcqctca taqtcaaqqa tgcattattq qacaqaactq aaqtgcccat 


23880 


caqtqtqqaa qagctcagct qcqcctacqa qcttaacctt ttttcacctc gtactccccc 


23940 


caaacqtcaq ccaaacqqca cctqcqaqcc aaatcctcqc ttaaactttt atccaqcttt 


24000 


tqctqtqcca qaaqtactgg ctacctatca catctttttt aaaaatcaaa aaattccagt 


24060 


ctcctgccqc qctaatcqca cccqcqccqa tqccctactc aatctqggac ctggttcacq 


24120 


cttacctqat ataqcttcct tggaaqaqqt tccaaaqatc ttcqaqqqtc tqqqcaataa 


Ail AA 

24180 


tqaqactcqq qccgcaaatq ctctqcaaaa ggqaqaaaat qqcatqqatg aqcatcacaq 


24240 


cqttctqqtq qaattqqaaq qcqataatqc caqactcqca qtactcaagc gaagcgtcga 


24300 


qqtcacacac ttcqcatatc ccqctqtcaa cctqccccct aaaqtcatga cggcgqtcat 


24360 


qqaccaqtta ctcattaaqc qcqcaaqtcc cctttcaqaa qacatqcatg acccaqatqc 


24420 


ctqtqatqaq qqtaaaccaq tqgtcaqtqa tqaqcaqcta acccqatggc tqqqcaccqa 


24480 



89 



c c 

ctctccccqq qatttggaag agcgtcgcaa gcttatqatg gccgtggtgc tgqttaccgt 24540 
aqaactaqag tqtctccqac qtttctttac cqattcaqaa accttqcqca aactcqaaqa 24600 
gaatctgcac tacactttta qacacqqctt tgtqcqgcag gcatqcaaga tatctaacqt 24660 
ggaactcacc aacctgqttt cctacatqqq tattctqcat qagaatcqcc taqqacaaaq 24720 
cgtgctgcac agcaccctta agggggaagc ccgccgtgat tacatccgcg attgtgtcta 24780 
tctctacctg tgccacacgt ggcaaaccgg catgggtgta tggcagcaat gtttagaaqa 24840 
acagaacttg aaagagcttg acaaqctctt acaqaaatct cttaaqqttc tqtqqacaqq 24900 
gttcgacgag cgcaccgtcg cttccgacct ggcagacctc atcttcccag agcgtctcag 24 960 
ggttactttg cgaaacggat tgcctgactt tatgagccag agcatgctta acaattttcg 25020 
ctctttcatc ctggaacgct ccggtatcct gcccgccacc tgctgcgcac tgccctccqa 25080 
ctttgtgcct ctcacctacc gcgagtgccc cccgccgcta tggagtcact gctacctgtt 25140 
ccgtctggcc aactatctct cctaccactc ggatgtgatc qaggatgtqa gcqqaqacgq 25200 
cttgctggag tgccactgcc gctgcaatct gtgcacgccc caccggtccc tagcttgcaa 25260 
cccccagttg atgagcgaaa cccagataat aggcaccttt gaattgcaag gccccagcaq 25320 
ccaaqqcgat gggtcttctc ctgggcaaag tttaaaactg accccgggac tgtggacctc 25380 
cgcctacttg cgcaagtttg ctccggaaga ttaccacccc tatgaaatca agttctatga 25440 
ggaccaatca cagcctccaa aggccgaact ttcggcttgc gtcatcaccc agggggcaat 25500 
tctggcccaa ttgcaagcca tccaaaaatc ccgccaagaa tttctactga aaaagggtaa 25560 
gggggtctac cttgaccccc agaccggcga ggaactcaac acaaggttcc ctcaggatgt 25620 
cccaacgacg agaaaacaag aagttgaagg tgcagccgcc qcccccagaa gatatggaqg 25680 
aagattggga cagtcaggca gaggagqcgg aqqaqqacaq tctqqaqqac aqtctqqagq 25740 
aagacagttt ggaggaggaa aacgaggagg cagaggaggt qqaagaagta accgccqaca 25800 
aacagttatc ctcggctgcg gagacaagca acagcgctac catctccgct ccgagtcgag 25860 
gaacccg gcg gcgtcccagc agtagatggg acgagaccgg acqcttcccq aacccaacca 25920 
gcgcttccaa gaccggtaaq aaqqatcggc agggatacaa gtcctgqcqq qggcataaga 25980 
atgccatcat ctcctgcttg catgagtgcg ggggcaacat atccttcacg cggcgctact 26040 
tgctattcca ccatggggtg aactttccgc gcaatgtttt qcattactac cgtcacctcc 26100 
acagccccta ctatagccag caaatcccga cagtctcgac agataaagac agcggcggcq 26160 
acctccaaca qaaaaccaqc aqcqqcaqtt aqaaaataca caacaaqtqc aqcaacaqqa 26220 
qqattaaaga ttacagccaa cgagccagcg caaacccgag agttaagaaa tcggatcttt 26280 
ccaaccctgt atgccatctt ccagcagagt cggggtcaag agcaggaact gaaaataaaa 26340 
aaccgatctc tgcgttcgct caccagaagt tgtttgtatc acaagagcga aqatcaactt 26400 
cagcgcactc tcgaggacgc cgagqctctc ttcaacaaqt actqcqcqct qactcttaaa 26460 
qaqtaqqcaq cqacc qcqct tattcaaaaa aqqcqqqaat tacatcatcc tcqacatqaq 26520 
taaaqaaatt cccacqcctt acatqtqqag ttatcaaccc caaatgggat tggcagcaqq 26580 
cgcctcccag gactactcca cccgcatgaa ttggctcagc gccgggcctt ctatgatttc 26640 
tcgagttaat gatatacgcg cctaccgaaa ccaaatactt ttggaacagt cagctcttac 26700 
caccacgccc cgccaacacc ttaatcccag aaattggccc gccgccctag tgtaccaqqa 26760 
aaqtcccqct cccaccactq tattacttcc tcqaqacqcc caqqccqaaq tccaaatqac 26820 
taatqcaqqt qcqcaqttaq ctqqcqqctc caccctatqt cqtcacaqqc ctcqqcataa 26880 
tataaaacqc ctqatqatca qaqqccqaqq tatccaqctc aacqacqaqt cqqtqaqctc 26940 
tccgcttggt ctacgaccag acggaatctt tcagattgcc ggctgcggga gatcttcctt 27000 
cacccctcgt caggctgttc tgactttgga aagttcgtct tcgcaacccc gctcgggcqq 27060 
aatcgggacc gttcaatttg tagaqqaqtt tactccctct qtctacttca accccttctc 27120 
cqqatctcct qqqcactacc cqqacqaqtt cataccqaac ttcqacqcqa ttaqcqaqtc 27180 
aqtggacggc tacgattgat qtctqqtqac qcqqctqaqc tatctcqqct gcqacatcta 27240 
gaccactgcc gccgctttcg ctgctttgcc cgggaactta ttgagttcat ctacttcqaa 27300 
ctccccaagg atcaccctca aggtccggcc cacggagtgc ggattactat cgaaggcaaa 27360 
atagactctc gcctgcaacg aattttctcc cagcggcccg tgctgatcga gcgagaccaq 27420 
ggaaacacca cggtttccat ctactgcatt tgtaatcacc ccggattgca tqaaagcctt 27480 
tgctgtctta tgtgtactqa gtttaataaa aactgaatta agactctcct acggactgcc 27540 
gcttcttcaa cccggatttt acaaccagaa gaacaaaact tttcctgtcg tccaggactc 27600 
tgttaacttc acctttccta ctcacaaact agaagctcaa cgactacacc gcttttccaq 27660 
aaqcattttc cctactaata ctactttcaa aaccqqaqqt qaqctccacq qtctccctac 27720 
agaaaaccct tgggtggaag cgggccttgt agtactagga attcttgcgg gtgggcttqt 27780 
gattattctt tgctacctat acacaccttg cttcactttc ctagtggtgt tgtgqtattg 27840 
gtttaaaaaa tggggcccat actagtcttg cttgttttac tttcgctttt ggaaccggqt 27900 
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tctaccaatt acaatccatg tctaqacttt qacccaaaaa actqcacact tacttttaca 

^^jp> ^fetf* V|Pn ^P> ^PJ ^» ™* ^p> ^PW ^F> M ^PJ ^P» ^FF ^P« ^F» ^F* ^F^ ^F*^ ^F* ^F^ ^P* ^P) Wi ^pF ^pP ^p> ^p> ^p> ^PP ^p^ 


27960 


cccaacacaa qccqcatctq tcrqaattctt attaaqtqcq qatqqqaatq caqatccatt 


28020 

SpJ Hp» \p? ffcp> \pT 


aaaattacac acaataacaa aacctqqaac aataccttat ccaccacatq aaaaccaaaa 

^^Fk %p* %V %p» ^FF ^F* ^F*' ^F» ^FP^ ^FF ^F> ^PF« ^F» ^FF IpB ^PB ^p ^PB ^pP W ^» ^P» %P> ^PF ^p» «Pt ^FF ^pF ^p» ^pm ^p) ^PR ^PJ ^PP ^jpp ^PP ^p* ^ppr «4 %pA> 


28080 

mm* \r \f %p* 


qttcccqaqt ggtacactgt ctctgtccga ggtcctgacg gttccatccg cattagtaac 


28140 


aacactttca ttttttctga aatgtgcgat ctggccatgt tcatgagcaa acagtattct 


28200 


ctatggcctc ctagcaagga caacatcgta acgttctcca ttgcttattg cttgtgcqct 


28260 


tgccttctta ctgctttact gtgcgtatgc atacacctgc ttgtaaccac tcgcatcaaa 


28320 


aacgccaata acaaagaaaa aatgccttaa cctctttctg tttacagaca tggcttctct 


28380 


tacatctctc atatttgtca gcattgtcac tgccgctcac ggacaaacag tcgtctctat 


28440 


cccactagga cataattaca ctctcatagg acccccaatc acttcagagg tcatctggac 28500 


CdaaU tyyy el ay L-y l uy a l. l. auL.Lv.yaL.aL aaLLLLjLaciO aaadLaaaav Lad LaaCaLJ L 


O DO \J 


-> aof f /Tpaap af araaaahr f fapaf frtaf f aaf rrt*f art/"» aaaftf ffana rrr^rrrr^ +■ a /"»^ a 
aaCLLLJudaL/ aLaL<addaLL< L LdL>aL LLjaL LaaLLjLlaLjt oaaLjLLLdtd LjL>LjL]LLaC1.d 


opcon 
z o ozu 


LUaLLjy LlaL L]dCdLjdLdL.d LjLdLjluadtd LdQaaalLaC tLLjLjLLCyLLj tuaCCCaCjut 


ZO DO U 


gaaaaCCaCy aaaaL^CCdd aLaLVjLjCaaa yaULCyauCC LjatyaCadLU CtCUaLjddaC 


ZD / H. U 


ttttacatct cccaccacac ccgacgaaaa aaacatccca gattcaatga ttgcaattgt 


28800 


tqcagcggtg gcagtggtga tggcactaat aataatatgc atgcttttat atgcttgtcg 


28860 


ctacaaaaag tttcatccta aaaaacaaga tctcctacta aggcttaaca tttaatttct 


28920 


ttttatacag ccatggtttc cactaccaca ttccttatgc ttactagtct cgcaactctg 


28980 


acttctgctc gctcacacct cactgtaact ataggctcaa actgcacact aaaaggacct 


29040 


caaqgtggtc atgtcttttg gtggagaata tatgacaatg gatggtttac aaaaccatgt 


29100 


gaccaacctg gtagattttt ctgcaacggc agagacctaa ccattatcaa cgtgacagca 


29160 


aatgacaaag gcttctatta tggaaccgac tataaaagta gtttagatta taacattatt 


29220 


gtactgccat ctaccactcc agcaccccgc acaactactt tctctagcag cagtgtcgct 


29280 


aacaatacaa tttccaatcc aacctttgcc gcgcttttaa aacgcactgt gaataattct 


29340 


acaacttcac atacaacaat ttccacttca acaatcagca tcatcgctgc agtgacaatt 


29400 


qgaatatcta ttcttgtttt taccataacc tactacgcct gctgctatag aaaagacaaa 


29460 


cataaaqgtg atccattact tagatttgat atttaatttg ttcttttttt ttatttacag 


29520 


tatggtgaac accaatcatg gtacctagaa atttcttctt caccatactc atctgtgctt 


29580 


ttaatgtttg cgctactttc acagcagtag ccacagcaac cccagactgt ataggagcat 


29640 


ttqcttccta tgcacttttt gcttttgtta cttgcatctg cgtatgtagc atagtctgcc 


29700 


tggttattaa ttttttccaa cttctagact ggatccttgt gcgaattgcc tacctgcgcc 29760 


accatcccga ataccgcaac caaaatatcg cggcacttct tagactcatc taaaaccatq 


29820 


caggctatac taccaatatt tttgcttcta ttgcttccct acgctgtctc aaccccagct 


29880 


gcctatagta ctccaccaga acaccttaga aaatgcaaat tccaacaacc gtggtcattt 


29940 


cttgcttgct atcgagaaaa atcagaaatc cccccaaatt taataatgat tgctggaata 


30000 


attaatataa tctgttgcac cataatttca tttttgatat accccctatt tgattttggc 


30060 


tggaatgctc ccaatgcaca tgatcatcca caagacccag aggaacacat tcccccacaa 


30120 


aacatgcaac atccaatagc gctaatagat tacgaaagtg aaccacaacc cccactactc 


30180 


cctgctatta gttacttcaa cctaaccggc ggagatgact gaaacactca ccacctccaa 


30240 


ttccgccgag gatctgctcg atatggacgg ccgcgtctca gaacaacgac ttgcccaact 


30300 


acgcatccgc cagcagcagg aacgcgtggc caaagagctc agagatgtca tccaaattca 


30360 


ccaatgcaaa aaaggcatat tctgtttggt aaaacaagcc aagatatcct acgagatcac 


30420 


cgctactgac catcgcctct cttacgaact tggcccccaa cgacaaaaat ttacctgcat 


30480 


qqtgggaatc aaccccatag ttatcaccca acaaagtgga gatactaagg gttgcattca 


30540 


ctgctcctgc gattccatcg agtgcaccta caccctgctg aagaccctat gcggcctaag 30600 


agacctgcta ccaatgaatt aaaaaaaaat gattaataaa aaatcactta cttgaaatca 


30660 


gcaataaggt ctctgttgaa attttctccc agcagcacct cacttccctc ttcccaactc 


30720 


tggtattcta aaccccgttc agcggcatac tttctccata ctttaaaggg gatgtcaaat 


30780 


tttagctcct ctcctgtacc cacaatcttc atgtctttct tcccagatga ccaagagagt 


30840 


ccggctcagt gactccttca accctgtcta cccctatgaa gatgaaagca cctcccaaca 


30900 


cccctttata aacccagggt ttatttcccc aaatggcttc acacaaagcc cagacggagt 


30960 


tcttacttta aaatgtttaa ccccactaac aaccacaggc ggatctctac agctaaaaqt 


31020 


gggaggggga cttacagtgg atgacactga tggtacctta caagaaaaca tacgtgctac 


31080 


agcacccatt actaaaaata atcactctgt agaactatcc attggaaatg gattagaaac 


31140 


tcaaaacaat aaactatgtg ccaaattggg aaatgggtta aaatttaaca acggtgacat 


31200 


ttgtataaag gatagtatta acaccttatg gactggaata aaccctccac ctaactgtca 


31260 


aattgtgqaa aacactaata caaatgatgg caaacttact ttagtattag taaaaaatqq 


31320 
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agqqcttqtt aatqgctacg tgtctctagt tggtgtatca gacactgtga accaaatgtt 


31380 


cacacaaaag acagcaaaca tccaattaag attatatttt gactcttctg gaaatctatt 


31440 


aactgaggaa tcagacttaa aaattccact taaaaataaa tcttctacag cgaccagtga 


31500 


aactgtagcc agcagcaaag cctttatgcc aagtactaca gcttatccct tcaacaccac 


31560 


tactagggat agtgaaaact acattcatgg aatatgttac tacatgacta gttatgatacr 


31620 


aagtctattt cccttgaaca tttctataat gctaaacagc cgtatgattt cttccaatgt 


31680 


tgcctatgcc atacaatttg aatggaatct aaatgcaagt gaatctccag aaagcaacat 


31740 


agctacgctg accacatccc cctttttctt ttcttacatt acagaagacg acaactaaaa 


31800 


taaagtttaa gtgtttttat ttaaaatcac aaaattcgag tagttatttt gcctccacct 


31860 


tcccatttga cagaatacac caatctctcc ccacgcacag ctttaaacat ttggatacca 


31920 


ttagagatag acattgtttt agattccaca ttccaaacag tttcagagcg agccaatctg 


31980 


gggtcagtga tagataaaaa tccatcgcga tagtctttta aagcgctttc acagtccaac 32040 


tactacagat gcgactccga agtttagatc acggtcatct ggaagaagaa caatagqaat 


32100 


cataatccga aaacggtatc ggacgattgt gtctcatcaa acccacaagc agccgctgtc 


32160 


tacatcactc cgtgcgactq ctgtttatgq qatcaqqqtc cacaqtttcc tqaaqcataa 

Ipp *fcpp *»p»> ^BP Vpr ^pF ^pb ^pp ^p»^ w ^pfj ^bp- ^pf> vpn ^bbw w ^pj ^^p- ^» ^p p^ ^» ^bb ^pp ^pp ^pj| ^pj «b>* -^bp ^bw -^pb -^pj ^pp w ^B^ vp» ^bb* ^p» V *bp ^B» ^AP ^bp ^P* ^py^ ^B»* ^PB ^bf* wpp ^bp *ApP» 


32220 


ttttaataac ccttaacatc aactttctgg tqcaatqcqc qcaocaacac attctaattt 

■pai V* *pp> "ppi M ^P* Xp> *P* X*J Xp** Xp** ™* "«P» AjpA* XA*» XpP Xb»» X*» Xp* *P**> **PP» ^* Np* XbP X*» Xp» P*AJ ^PPj V* >PJ »«B* HpTf ^PP> Vrf ^PJ ^bP? ^BP ^PJ XPP X** Xp* 1 XpP* ^P™ ^B* 1 ^PJ Xt** 1 **PP> *■#> X*> Xp* X» Xp"J "PP* Xb» Xp> 


32280 

*mp** «T_« 4W Vppf \S 


cactcaaatc tttqcaqtaq atacaacaca ttattacaat attqtttaat aaaccataat 


32340 


taaaaacact ccaoccaaaa ctcatatcto atataatcoc ccctacataa ccatcatacc 

fnA V^pi "n^m ^pj \p* W Vp* ^"J ^ i^* W*pm «p*> Vp"> ^p 1 ^rtp*^p* %p* ^ ^ >p> ^ r W ^4 «M "aMP ^p*j %m M tppk ^pJ %p* %p# ^p> ^p» *ap« ^p» ^pak ^p^ \#* M %p« H*» «tap% W \p*V W ^mp* 


32400 


aaaatttaat ataaattaaa tqaccttccc tcaaaaacac actacccaca tacataatct 

*3L U \p] W Vp» S*» *p*>*p* %p> ^p» W M M fAW W W M "aw ^pp> ^p* >pJ fpw W ^p* ^p» *p# W %p*» Ip> fppm V«p% WM ^p# M Xp# "pa* Vp* %p# ^p# Wp> Vp* fppm V» Wft VIA W %*l IpI Spv ^p* \* 


32460 

•ap# mm « \p# \pf 


cttttacrcat atacatatta acaatctatc tataccatao acaacattaa ttaatcatcrc 

^pp> Vp> W Km- W Xpf Vwf U W ^p| W %pJ U W Vp*V W W (p» V \#* ItappV W Vpp* W «^ *p» ^p* W ^pJ V» %p*V «p* %p» *p* w XpJ >pj U %pr%p* IppV W \p» XpJ VpJ W «p> wi W ^pp* <p#«> W V«f Vpp* 


32520 


aacccaatat aaccttccao aaccacacta ccaacaccac tcccccaocc atacattaaa 

VJH U %PP* \pp^ Vpp> W% W* U %pt V* Vtpm ^pp V«> W- ^p# V 1 *~ * ^p* *W VA % ■* \pV Xp#* *p» ^pj >pp" ^p* *p*V W Vppm W Vm# W w W» w Xpp* W Xp** W *p» XpJ W Xpp* fcA ^p> v] WW \pp %p< %p| U 


32580 

*~J b w \J \J 


ataaacccto ctaattacaa tqacaatoaa aaacccaatt ctctcoacca taaatcactt 

U lap U %p« (A XpP XpP Xpp 1 Xp ^pj ^p» ^pp ^p* V *p» pp* *pv J ^pb «pr%pl ^pl ^p< ^pf ppA ^p^ ^pp %M ^pp* w ^pl %pp ^p> ^pF w ^p» Sp Hp# ^p| ^pw X^ ^py %pt X* Vp** %pw> «vf XpP ^pp> ■ ■ \tm ^pp 


32640 


aaaaataaaa aatatctata cTtqacacaac ataaacataa atacatacat cttctcataa 

V<V ^pAV W| "pm Wp> XpJ W %pp> pp> Vp* *p» ppp* %p> W W p^pA tap- X* %pjJ Xp*J Np* %p* "•pp* *p* >p» %p* X* V* Xal W V <n« Vip> «4p« w *4pm V«pi vpw \#) Vbp*> «■■> XpI Vr M "apt \p* W tpp> Xjp# %p> Vp* %tm Vp* *pp4> TppA 


32700 

•*p/ r w w 


tttttaactc ctcaqgattt aoaaacatat cccaqaoaat aaaaaactct tacaoaacaa 

V W %p> t«p* fpp*> \p«l W X* ^pf W pjpp ^pP 1 *ppp> "ApW ^pp ^B> *Jp> V#p» ^pj ^pp» Vppm ppA ^p* «jp* ^pp «jpm Ppp> ^p* *p* XpT ^pa> ^pj ^p] ^pj ^pp> PJp> Hp* *jpp> HBJ ^pjJ VpM V^pV* **pj XpP "An* ^pP W W HpJ Xtp* Vp* XpJ \p> Vprlfe %p# W«pp¥ VI 


32760 

"mat 4b * W X# 


taaaactoac aaaacaaaoa aoaccacoaa cacaacttac actatacata atcataatat 

^■t ■*»* "*p» XpI W W X* Hpj ^p** "jp* *p"> Xpp> XpF %pp» papp> ^PJ *4pp* T4pp> ^pp» Xpp* *»pf ^ppp ^PB Xpp> "JpT* 'pjp" »»ppp ^p*' %pp> **pp» '*jpr ^p» »jp» papb **pp> vfept* "pp> V>*> "A* >p* **P" **P> V*pp NpJ ^pp \pf %pp> VpA* Xpj Vac "ppAk Xp> 


32820 

AM \p/ AM \pF 


cacaatctqo caacaqcqqq toqtcttcaq tcataqaaqc tcqqqtttca ttttcctcac 

T^pP V* XjP» "*P* W* PA»> XpP TAP* ^PJ ^P*' ■■*»* ^P' ^P" ^P* ^»Jf *P» ^"J ^P» ^P' »*PP ^Pf "PP» 'API -^pW «pP> T*pp> T-TI- 'PlfM pppm PaM ^AJ ^pp V ^P* ^PJ 'AJ W 'AAP ^A*» *AAP> «JA1 »Ap» «JpF Xp> Xp" V Vp- V TApPP VpP 1 


32880 

^p** *W Xp* X#» 


aacatqqtaa ctqqqctctq qtqtaaqqqt qatqtctqqc qcatqatqtc qaacqtqcac 


32940 

*AT P»M#> AA** A V 


acaaccttqt cataatqqaq ttqcttcctq acattctcqt attttqtata acaaaacaca 


33000 

■AT** B^^p. Xp 


qccctggcag aacacactct tcttcgcctt ctatcctgcc gcttagcgtg ttccgtgtga 


33060 


tagttcaagt acagccacac tcttaagttg gtcaaaagaa tgctggcttc agttgtaatc 


33120 


aaaactccat cgcatctaat tgttctgagg aaatcatcca cggtagcata tgcaaatccc 


33180 


aaccaagcaa tgcaactgga ttgcgtttca agcaggagag gagagggaag agacggaaqa 


33240 


accatgttaa tttttattcc aaacqatctc gcagtacttc aaattgtaga tcqcqcaqat 


33300 


qqcatctctc qcccccactg tgttggtgaa aaagcacagc taaatcaaaa gaaatgcgat 


33360 


tttcaaggtg ctcaacggtg gcttccaaca aagcctccac gcgcacatcc aagaacaaaa 


33420 


gaataccaaa agaaggagca ttttctaact cctcaatcat catattacat tcctgcacca 


33480 


ttcccagata attttcagct t*tccagcctt gaattattcg tgtcagttct tgtggtaaat 


33540 


ccaatccaca cattacaaac aggtcccgga gggcgccctc caccaccatt cttaaacaca 


33600 


ccctcataat gacaaaatat cttcyctcctg tgtcacctgt agcgaattga gaatggcaac 


33660 


atcaattgac atgcccttgg ctctaagttc ttctttaagt tctagttgta aaaactctct 


33720 


catattatca ccaaactgct tagccagaag ccccccqgga acaagagcaq qqqacgctac 


33780 


agtgcagtac aagcgcagac ctccccaatt ggctccagca aaaacaagat tggaataagc 


33840 


atattgggaa ccaccagtaa tatcatcgaa gttgctqqaa atataatcaq qcaqaqtttc 


33900 


ttgtagaaat tgaataaaag aaaaatttgc caaaaaaaca ttcaaaacct ctgggatgca 


33960 


aatgcaatag gttaccgcgc tacgctccaa cattgttagt tttgaattag tctgcaaaaa 


34020 


taaaaaaaaa acaagcgtca tatcatagta gcctgacgaa caggtggata aatcagtctt 


34080 


tccatcacaa gacaagccac acjgqtctcca gctcgaccct cgtaaaacct gtcatcgtqa 34140 


ttaaacaaca gcaccgaaag ttcctcgcgg tgaccagcat gaataagtct tqatqaaqca 


34200 


tacaatccaq acatqttagc atcagttaag gagaaaaaac agccaacata gcctttggqt 


34260 


ataattatgc ttaatcgtaa gtatagcaaa gccacccctc gcggatacaa agtaaaagqc 


34320 


acaggagaat aaaaaatata attatttctc tgctgctgtt taggcaacgt cgcccccggt 


34380 


ccctctaaat acacatacaa acjcctcatca gccatggctt accagagaaa gtacagcggg 


34440 


cacacaaacc acaagctcta aagtcactct ccaacctstc cacaatatat atacacaaqc 


34500 


cctaaactga cgtaatggga ctaaagtgta aaaaatcccg ccaaacccaa cacacacccc 


34560 


gaaactgcgt caccagggaa aagtacagtt tcacttccgc aatcccaaca agcgtcactt 


34620 


cctctttctc acggtacgtc acatcccatt aacttacaac gtcattttcc cacggccgcg 34680 


ccgccccttt taaccgttaa ccccacagcc aatcaccaca cggcccacac tttttaaaat 


34740 



92 



c 



c 



r.anrstcattt acatattqqc accattccat ctataaqqta tattattqat qat< 



34794 



<210> 45 
<211> 180 
<212> PRT 

<213> adenoviridae 

<220> 
<221> SITE 
<222> (1) . = (180) 

<223> /note="pCC536s E1B-21K sequence" 

<4 00> 45 , _ 

Gl u Ala Trp Glu Cvs Leu Glu Asp Phe Ser Ala V al Arq Asn Leu 

Leu Glu Gin Ser Ser Asn Ser Thr Ser Trp Phe Trp Arq Phe Leu Tr] 

20 25 30 

Gly s er Ser Gin Ala Lvs Leu Val Cvs A ro He Lvs Glu Asp Tyr Lys 

40 45 

Trp Glu Phe Glu Glu Leu Leu Lvs Ser Cvs Gly Glu Leu Phe Asp Ser 
50 §5 §0 

Leu Asn L eu Glv His Gin Ala Leu Phe Gin Glu Lys Val He Lys Thr 

70 75 80 

Leu Asp Ph e Ser Thr Pro Gly Arq Ala Ala Ala Ala Val Ala Phe Leu 

85 90 ^5 

Ser phe He Lvs Asp Lys Trp Ser Glu Glu Thr Hi s Leu Ser Gly Gl; 

100 105 HO 

Tvr Leu Leu Asp Phe Leu Ala Met His Leu T rp Arq Ala Val Val Ar( 

■- i2Q 125 

His Lys Asn Arq Leu Leu Leu Leu Ser Se r Val Arq Pro Ala He He 

135 140 

Pro Thr Glu Glu Gin Gin Gin Gin Gin Glu Glu Ala A rq Arq Arq Ar< 

150 155 160 

Gin Glu Gin Ser Pro Trp Asn Pro Arq Ala Glv Leu Asp Pro Pro Val 
" 165 170 Hi 



Glu Glu Ala Glu 

180 



<210> 


46 


<211> 


176 


<212> 


PRT 



<213> adenoviridae 
<220> 



93 



rt 



c 



c 



<221> SITE 
<?72> 11) . . (176) 

<223> /note="Ad5. E1B-21K sequence" 



^^liu^Ala Trp Glu Cys Leu Glu Asp Phe Ser Ala Val Arq Asn Leu 

Leu G3 » Gj n Ser Ser Asn Ser Thr Ser Trp Phe Trp Arq Phe Leu T: 
_ 25 30 

Glv ger Gin Ala Lvs Leu V al Cvs Arq lie Lys Glu Asp Tyr Lys 

Trp c m Phe Glu Glu Leu Leu Lvs Ser Cy s Glv Glu Leu Phe Asp Ser 
50 55 60 

Leu Asn L eu Glv His Gin Ala Leu Phe Gin Glu Lvs Val He Lys Thr 
fiS 70 75 _80 

Leu Asp Phe Ser Thr Pro Glv Ara Ala Ala Ala Ala Val Ala Phe Leu 

85 90 Z2 

Ser Phe H e Lvs Asp Lvs Trp Ser Glu Glu Thr His Leu Ser Gly Gl; 

100 105 HO 

Tvr Leu Le u Asp Phe Leu Ala Met His Leu Trp Arq Ala Val Val Ar« 

120 125 

His Lv s Asn Arq Leu Leu Leu Leu Ser Se r Val Arq Pro Ala He He 
130 135 140 

Pro Thr G lu Glu Gin Gin Gin Gin Gin Glu Glu Ala Arq Arq Arq Ar. 
145 155 160 



Gin G lu Gin Ser Pro Trp Asn 

165 



Pro Arq Ala Gly Leu Asp Pro Arq Glu 
170 175 



<210> 47 
<211> 180 
<212> PRT 

<213> adenoviridae 
<220> 

<221> SITE 
<322> (P.. (180) 

<223> /note="Ad35.E!B-21K sequence" 

^^HT^ Val Trp Ala lie Leu Glu A sp Leu Arq Lys Thr Arq Gin Leu 
1 5 10 

Leu G lu Ser Ala Ser Asp Gly V al Ser Glv Phe Trp Arq Phe Trp Phe 



Ala Ser Glu Leu Ala Ar* 



Val Val Phe Arq He Lvs Gin Asp Tyr Lys 



94 



C 




Gin G lu Phe Glu Lvs Leu Leu Val Asp Cvs Pro G lv Leu Phe Glu Ala 
50 55 60 

Leu As n Leu Glv His Gin Val His Phe Lvs Glu Lys Val Leu Ser Val 

70 75 80 

Leu Asp Phe Ser Thr Pro Glv Arq Thr Ala Ala Ala Val Ala Phe Leu 

85 90 95 

Thr phe He Leu Asp Lvs Trp He Pro Gin Thr His Phe Ser Arq Gl- 

100 105 U0 

Phe He Ala Thr Ala Leu Trp Arq Thr Trp Lys Val 



Arq Lvs Met Arq Thr He Leu Glv Tyr Trp Pro V al Gin Pro Leu Gl' 
140 




Val Ala niv He Leu Arq His Pro Pro Val Met Pro Ala Val Leu Glu 
145 150 155 160 

Glu Glu Gi n Gin Glu Asp Asn Pro Arq Ala Glv Leu Asp Pro Pro Val 
: T6l 170 175 

Glu Glu Ala Glu 

180 



<210> 48 
<211> 494 
<212> PRT 

<213> adenoviridae 
<220> 

<221> SITE 
<222> (1) . . (494) 

<223> /note°"pCC536s E1B-55K sequence" 
<400> 48 

M<at~ m„ A rq Arq Asn Pro Ser Glu Arq Glv Va l Pro Ala Glv Phe Ser 

5^ 10 15 

Gl y His Ala Ser Val Glu Ser Glv Cvs Glu Th r Gin Glu Ser Pro Ala 

Thr va l Val Phe Arq Pro Pro Glv Asp Asn Thr Asp Glv Gly Ala Ala 

40 45 

Aia Ala Ala Gly Glv Ser Gin Ala Ala A la Ala Glv Ala Glu Pro Met 
50 55 60 

Glu Pro r,lu Ser Arq Pro Gly Pro Ser Ser Glv Glv Gly Gly Val Ala 



Asi 



Leu Ser Pro Glu Leu Gin Arq Val Leu Thr Gly Ser Thr Ser Thr 



95 



CI 



c 



c 



85 



90 



95 



Gly Arg Asp Arq Glv Val Lys Arq Glu Arq Ala Se r Ser Glv Thr Asi 

100 105 110 

Ala Arg Ser Glu Leu Ala Leu Ser Leu Met Ser Arq Arq A rq Pro Glu 
115 120 125 

Tnr He Trp Trp His Glu Val Gin Lys Glu Gly Arq Asp Glu Val Ser 
130 135 140 

Val Leu Gin Glu Lvs Tyr Ser Leu Glu Gin Val Lys Thr Cvs Trp Leu 

150 155 160 

Glu Pro Glu Asp Asp Trp Ala Val Ala He Lys Asn Tyr A la Lys He 

165 170 111 

Ala Leu Arq Pro Asp Lys Gin Tyr Lys He Ser Arq Arq He Asn He 

180 185 190 

Arq Asn Ala Cvs Tvr He Ser Glv Asn Glv Ala G lu Val Val He Asi 
195 200 205 

Thr Gin Asp Lys Thr Val He Arq Cvs Cvs Met Met Asp Met Trp Pro 
21Q 215. 220 

» 

Gly Val V al Gly Met Glu Ala Val Thr Phe Val Asn Val Lys Phe An 
225 230 235 240 

Gly Asp Gly Tyr Asn Gly He Val Phe Met Ala Asn Thr Lys Leu He 

245 250 255 

Leu His G lv Cvs Ser Phe Phe Glv Phe Asn Asn Thr Cvs Val Asp Ala 

260 265 270 

Trp Gly Gin Val Ser Val Arq Gly Cys Ser Phe Tyr Ala C vs Trp He 
275 280 285 

Ala Thr Ala Gly Arg Thr Lys Ser Gin Leu Ser Leu Lys Lys Cys He 
290 295 300 

Phe Gin A rq Cys Asn Leu Glv He Leu Asn Glu Gly Glu Al a Arg Val 

310 315 320 

Arg His Cvs Ala Ser Thr Asp Thr Glv Cvs Phe He Leu He Lys Gl; 

325 330 335 

Asn Ala Ser Val Lys His Asn Met He Cys Gly Ala Ser Asp Glu Art 

340 345 350 

Pro Tv r Gin Met Leu Thr Cvs Ala Glv Gly His Cvs Asn Met Leu Ala 
355 360_ 365 

T hr Val His He Val Ser His Gin Arq Lys Lvs Trp Pro Val Phe As] 
370 375 380 



His Asn 



Val Leu Thr Lys Cys Thr Met His Ala Gly Gly Arq Arg Gl 



96 



c 



c 



390 



395 



400 



Met Phe Met Pro Tvr Gin Cys Asn Met Asn His Val Lys Va l Leu Leu 

405 410 £15 

Glu P ro Asp Ala Phe Ser Arq Met Ser Leu Thr Gly He Phe Asp Met 

420 425 430 

Asn Thr Gin He Trp Lys He Leu Arq Tyr Asp Asp Thr Arq Ser Ar< 
435 440 445 

Val Arq Ala Cys Glu Cys Gly Gly Lys His Ala Arq Phe Gin Pro Val 
450 455 460 

Cvs Val Asp Val Thr Glu Asp Leu Arq Pro Asp His L eu Val He Ala 
Y 470 475 480 




Arq Thr Glv Ala Glu Phe Gly Ser Ser Gly Glu Glu Thr Asp 

485 490 



<210> 49 
<211> 494 
<212> PRT 

<213> adenoviridae 



<220> 



<221> SITE 
<222> (1) . . (494) 

<223> /note~"Ad35. E1B-55K sequence" 



<400> 49 , . 

M*t Asp P ro Ala Asp Ser Phe Gin Gin Glv He Arq Phe Glv Phe His 

_5 10 15 

Ser His S er He Val Glu Asn Met Glu Gly Ser Gin Asp Glu Asp Asn 

20 25 30 

L eu Arq Leu Leu Ala Ser Ala Ala Phe Glv Cvs Ser Glv Asn Pro Glu 
35 40 45 

Ala Ser Thr Glv His Ala Ser Glv Ser Glv Gly Gly Thr Ala Arq Gl; 
50 55 60 

Gin Pro Glu Ser Arq Pro Glv Pro Ser Ser Glv Gly Gly Gly Val Ala 
65 70 75 80 

As p Leu Ser Pro Glu Leu Gin Arq Val Leu Thr Gly Ser Thr Ser Thr 

85 90 95 

Gly Arq Asp Arq Gly Val Lys Arq Glu Arq Ala Ser Ser Gly Thr As] 

100 105 HO 

Al a Ara Ser Glu Leu Ala Leu Ser Leu Met Ser Arq Arq Arq Pro Glu 
115 120 125 

Thr He Trp Trp His Glu Val Gin Lys Glu Gly Arq Asp Glu Val Ser 



97 



c 



c 



130 



135 



140 



Val Leu Gin Glu Lys Tyr Ser Leu Glu Gin Val Lys Thr Cys Trp Leu 

150 155 160 

Glu Pro G lu Asp Asp Trp Ala Val Ala He Lys Asn Tvr Ala Lys He 

165 170 175 

Ala Leu A rq Pro Asp Lys Gin Tyr Lys He Ser Arq Arq H e Asn He 

180 185 190 

Arq Asn Ala Cys Tyr He Ser Gly Asn Glv Ala Glu Val Val He As] 
195 200 205 

T hr Gin Asp Lys Thr Val He Arq Cys Cvs Met Me t Asp Met Trp Pro 
210 215 220 

Glv Val V al Gly Met Glu Ala Val Thr Phe Val Asn Val Lys Phe Ar< 
225 230 235 240 

Gly Asp G ly Tyr Asn Gly He Val Phe Met Ala Asn Thr Lys Leu He 
245 250 255 

Leu His Glv Cys Ser Phe Phe Glv Phe Asn Asn Thr C vs Val Asp Ala 
260 265 270 

T rp Gly Gin Val Ser Val Arq Gly Cys Ser Phe Tvr Ala Cy s Trp He 
275 280 285 

Ala Thr Ala Glv Arq Thr Lys Ser Gin Leu Ser Leu Ly s Lys Cys He 
290 295 300 

Phe Gin Arq Cys Asn Leu Gly He Leu Asn Glu Gly Glu Ala Arq Val 

310 315 320 

Arq His C vs Ala Ser Thr Asp Thr Gly Cvs Phe He Leu H e Lys Gl; 
325 330 335 

Asn Ala S er Val Lys His Asn Met He Cvs Gly Al a Ser Asp Glu Ar< 

340 345 350 

Pro Tvr Gin Met Leu Thr Cys Ala Glv Gly His Cvs Asn Met Leu Ala 
355 360 365 

Thr Val His He Val Ser His Gin Arq Lvs Lys Trp Pro Val Phe Asp 

_______ 380 



370 



375 



His Asn V al Leu Thr Lvs Cys Thr Met His Ala Gly G lv Arq Arq Gl 

390 395 400 

Met Phe Met Pro Tyr Gin Cys Asn Met Asn His Val Lys Val Leu Leu 

405 410 415 

Glu Pro Asp Ala Phe Ser Arq Met Ser Leu Thr Gly He Phe Asp Met 

420 425 430 



Asn 



Thr Gin He Trp Lys He Leu Arq Tyr Asp Asp Thr Arq Ser Ar< 



98 



c 



c 



440 



445 



Val Ara Ala Cys Glu Cvs Glv Glv Lvs Hi s Ala Arq Phe Gin Pro Val 
450 4 55 ilO 

Cvs Val Asp V al Thr Glu Asp Leu Ara Pro As p His Leu Val He Ala 
46j 470 475 480 

Arc, Thr Glv Ala Glu Phe Glv Se r Ser Glv Glu Glu Thr Asp 
— a 485 490 



<210> 50 
<211> 496 
<212> PRT 

<213> adenoviridae 



<220> 

<221> SITE 
<?77> (D . . (496) 
<223> /note'="Ad5 . 



E1B-55K sequence 



m1?°^1» Ar g Arq Asn Pro Ser Glu Arq Glv V a l Pro Ala Glv Phe Ser 
" 5 10 11 

Glv His A la Ser Val Glu Ser Glv Cvs Glu Thr Gin Glu Ser Pro Ala 

20 25 30 

Thr v al Val Phe Arq Pro Pro Glv Asp Asn Thr Asp Gly Gly Ala Ala 

Aia A la Ala Glv Glv Ser Gin Ala Ala Ala Ala G lv Ala Glu Pro Met 
50 55 60 

Glu Pro Glu Ser Ara Pro Glv Pro Ser Gly Met Asn Val Val Gin Val 
65 70 75 _ 80 

Ala Glu Leu Tvr Pro Glu Leu Ara Arg He Leu Thr He Thr Glu Asp 

85 90 ?- 5 - 

Glv Gin r. 1 y i,eu Lvs Glv Val Lys Arq Glu A rq Glv Ala Cys Glu Ala 
0 105 H° 

Thr giu Glu Ala Ara Asn Leu Ala Phe Ser Leu Met Thr Arq His Ar< 

120 125 

Pro Glu Cvs He Thr Phe Gin Gin He Lvs Asp Asn Cvs Ala Asn Glu 

135 140 

Leu Asp t.»„ Leu Ala Gin Lvs Tyr Ser He Gl u Gin Leu Thr Thr Tyr 
150 155 160 

Tro Leu Gin Pro Gly Asp Asp Phe Glu Glu Ala He Arq Val Tyr Ala 
K 165 170 175 

T. Y s Val Ala Leu Arq Pro Asp Cys L vs Tvr Lys He Ser Lys Leu Val 



99 



c 



c 



185 



190 



Asn H e Arq Asn Cvs Cvs Tyr lie Ser G lv Asn Glv Ala Glu Val Glu 
195 200 205 

He Asp T hr Glu Asp Arq Val Ala Phe Arq Cvs Ser Met He Asn Met 
2iQ 215 220 

Tro Pro Glv Val L eu Glv Met Asp Glv Val Val He Met Asn Val Ar. 

230 235 240 

Phe Thr Gl v Pro Asn Phe Ser Glv Thr Val Phe Leu Ala Asn Thr Asn 

245 250 255 

Leu He L eu His Glv Val Ser Phe Tvr Glv Phe Asn Asn Thr Cys Val 

265 270 

Glu Ala Tr o Thr Asp Val Arq Val Arq Gl v Cvs Ala Phe Tvr Cvs Cys 

280 285 

Trp Lvs Gl v Val Val Cvs Arq Pro Lys Ser Arq Ala Ser He Lys Lys 



Cvs Leu Phe Glu Arq Cys Thr Leu Gl 

305 310 

Arq Val Arq His Asn Val Ala Ser As] 

325 



He Leu Ser Glu Gly Asn Ser 
315 320 

Cvs Gly Cys Phe Met Leu Val 
330 " "" 335 



Lvs ser Val Ala Val He Lvs His Asn Met Val Cys Gly Asn Cys Glu 

340 345 350 

Asp Ar o Ala Ser Gin Met Leu Thr Cys Ser Asp Glv Asn Cys His Leu 

360 365 

Leu Lvs Thr He His Val Ala Ser His Ser Arq Lys Ala Trp Pro Val 
370 375 380 

Phe Glu His Asn He Leu Thr Arq Cvs S er Leu His Leu Glv Asn An 

39Q 395 400 

Arq Gly V al Phe Leu Pro Tyr Gin Cys Asn Leu S er His Thr Lys He 

405 410 415 

Leu Leu Glu Pro Glu Ser Met Ser Lvs Val Asn Leu Asn Gly Val Phe 

420 425 130 

Asp Me t Thr Met Lvs He Trp Lvs Val Leu Arq T vr Asp Glu Thr Ar. 
435 440 445 

Thr Arq Cys Arq Pro Cvs Glu Cvs Gly Glv Lvs His He Arq Asn Gin 
450 455 460 

Pro val Met Leu Asp Val Thr Glu Glu Leu Arq Pro Asp His Leu Val 
465 470 4 75 480 

Leu Ala Cvs Thr Arq Ala Glu Phe Glv Ser Ser Asp Glu Asp Thr As] 



100 



C C 

ABSTRACT 

[0190] A packaging cell line capable of complementing recombinant 
adenoviruses based on serotypes from subgroup B, preferably adenovirus type 35. The 
cell line is preferably derived from primary, diploid human cells (e.g., primary human 
retinoblasts, primary human embryonic kidney cells and primary human amniocytes) 
which are transformed by adenovirus El sequences either operatively linked on one DNA 
molecule or located on two separate DNA molecules, the sequences being operatively 
linked to regulatory sequences enabling transcription and translation of encoded proteins. 
Also disclosed is a cell line derived from PER.C6 (ECACC deposit number 96022940), 
which cell expresses functional Ad35 E1B sequences. The Ad35-E1B sequences are 
driven by the E1B promoter or a heterologous promoter and terminated by a heterologous 
poly-adenylation signal. The new cell lines are useful for producing recombinant 
adenoviruses designed for gene therapy and vaccination. The cell lines can also be used 
for producing human recombinant therapeutic proteins such as human growth factors and 
human antibodies. In addition, the cell lines are useful for producing human viruses other 
than adenovirus such as influenza virus, herpes simplex virus, rotavirus, measles virus. 
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